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TBBIJ tiBirkClnt. J. Pept, Protein Res. 25: 113-21 (1985)) t <fc otl^&tl 
ct 5 7vH fi^fc © f b^t) L T I ^ Bowman-B irkPlll^J^ LT^P^tlTV^ 1 

§fb^^«i-^.o mmw&(vwmfrt>ftmi£ftm, ooo— 20,000 Daiton^ 

#?fi£fc5&0fc©£fflJI©&UC#fr o ^nOTJ^^Dolichos bifloros&J: 
tfMacroryloma unif lorunCDflcOBBIffl^iJs Torresea cearensisCDSOBBIlM 
^ winter pea©a©BBlPl^J, DgTK t>£fc> t) OS(DBBI^PlWJTfe§ 0 (P 
rakashS, J. Mol. Biol. 235:364-6(1994); TanakaBs Biol. Chem. 378:273-8 
1(1997); Quilien^J. Protein Chem. 16: 195-203(1997) ;Bueno^ Biochem. Biop 
hys. Res. Commun. 261 : 838-43 C1999) 43 cfc tfLuckett ^ J. Mol. Biol. 290: 52 
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x 9 ^mmcomn^tirmmmsmm^m^ i » g /k g fr & 20 ^ g /kgwt#© # 
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^y^yh^xm (ab) zv<7>?*yy c t *wmr & 0 mm^Mm^ 

fcfc, WttStUi—Jl'ffifo (mAb) , ^^^mt, 1S&XfA4\&fo<D&5 

>h (P:Fab7^^yF&£OT(ab) 2 7^^yF) <D*yWmm, *5 
^tfiiH^f^Fn 5t^ia^JO«|jitt <k < ftl £ ft T *5 1) , M x. fcf Ha 
rlow^cD rjaft : i^V^aT^J Cold Spring Harbor Laboratory, Cold Spri 
ng Harbor, N.Y. (1988)£fE5££ftT^£o 
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m * fett * rcte&mz cfc t) w*n^#«s*^-x jc Lustre 
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rj^S^#J fcfi, (1)M50(CT*0. 0 1 5MM^FU7i^ 
0 . 0 0 15 Msodium titrate, 0. l%©SDS©i:5 ft^^lS^ y$* 
S^^jUO^ffls Sfcte (2) /W7W^-y3y^c4vVA7^F©J;5 
M£{£7yifa»7;K/=; y£ 50%(voi/voi) *;W»7^ F 

, 0. 1%7^3^K 0. 1 %3jOj tTn;l/tfnU pH6.5"P5 0mMO 

V>Wti-hVVJ±mffil£fflki-hVV2*7 5 OmM, ^xyitbU^7 5 
mM£4 2(CTH£ffl^3<£5&^t : T&So ZVmvmtLTte, 0. 2X© 
SSCfcitfO. 1 %S D S^TM 2 (CTifc^U 5 0%3}vW»7^F\ 5X 
0SSC (0. 7 5MiMiki-hV?2*s 0. 0 7 5 M^X^lt F V 7iO > 5 
OmMUVithU^ (pH6. 8K 0. 1 % If P U y^ F V 7 As 5X 
Of^^hE M^m^m^LTc^m^DN A (5 0(g/ml) s 0. 1 
% S D S , 43<fctf 1 0 %r^X F 7 yfi«£ 4 2 ( C "CfffltSJ; 5 

nJt^^^^'J £V-t?-y 3 >i§*#SC ttfT*%&o 
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♦TH&fflsnri^ b b i iin- FIB^J07^^ y f y/^Hn- F 
f B?'J£« L fc ©£fg*r o 7??*Vh<DM'$ mm @ J: t) tiS 

*§&s ^©7^^yF^^^y;^Mo«1iM^3--F1-§^+^^^$ 
jb^MT* $> § o 7°n - fc £ P C R 7°^ £ L X 7 ^ y F £ 
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[0 0 4 2] 

aiissjs (pcr) (D7°u-?t%:t>^mm7°7^^-tLTmm 
tu &&hH±*mm<Dm& : ?mm%x- h*t%$y^n<D^mcim-zn%tf 

^ MatteucciS© r^X*bUxXf;l^J J. Am. Chem. soc 103:3185-91 (198 
1), IfdillMM^traKiiaD^tcMt^c^^^^o 

[0 0 4 3] 

$iir&ii£Lfc;**u^^ mm 

[0 0 4 4] 
[0 0 4 5] 

v -<Dm<D * n - k t % mfcfr^oiftmwT* t & & ? t & § 0 £ 5 « 



(20) #^2 0 0 2-5 3 9 0 9 3 

r^v -(Dim* vA~*a- vtzmbttftttm-et % & ? k%z<, 

[0 0 4 6] 

Pi?L^e»©^U^n^-;VKlfilM«^ McDNAIftttAg t 1 1 W 
[0 0 4 7] 

% y>\5%7 r 5 U -©^ y^-£n- F*TS D N A [HIRE'S 7°n—7^ LT 

mmtiZo t&%L<imi s~2 oj^±©^y^F^wi>nv- 

[0 0 4 8] 

S&K^ ^)^-^mW^ (PCR) T3-F^^^3i^^^D- 
tS„ £5 Lfc? C R7 0c 7^^-mmt%>tc&(D? C R^tt/7~-;l//@^ 

[0 0 4 9] 

D. iltfttC; r D N 
#28$*?^ n-FWiJ^^flmDNE^ (rDNAs)^ 
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#t« 0 ffllftffflt^rDNAm in situ^^Mf^LfcD N 
A#?T*&£ 0 r D N A^©^{i*^»iT^ < a^ntls D > 
SambrookS (1989) £#M2tl/cl\> ^U^r DNA^tt, 3-FDNA 

ib w^otipie^ «t # * & -mm ta^wosiigiTv^, 

[0 0 5 0] 

[0 0 5 1 ] 
[0 0 5 2] 

iiiiicfe^Ti^MTifii^ d n A#?£ii*rr zmtzn'o d n aib^j 

[0 0 5 3] 
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nam * 7-v<Dm&&zvw$<Dmi*n!ffiK?z d n kmm-vB&isnrc 

£5 Lfc^Z-fyX^ F <D$mt LTIZ, Biorad Laborator 

ies (tivytfr-rmvy^yF) fr£A^RJt£&puc 8, P uc9 N P 

BR322 S pBR3 2 9, ^J^Pharmacia (^a- — jlflPiscataway 
) fr£A3^Jt£&p P L, pKK2 2 3« 0 
[0 0 5 4] 

lfi^«^nSc ei5L^^^-©^fcLTtt, pSVLUitfpK 
SV-10 (Pharmacia) s p B P V- 1 / p M L 2 d (International Biotech 
nologies, Inc.), pTDTl (A T C C, # 3 1 2 5 5K #^ffl£fc:i2fg© 
^^-pCDM8, *5J:^W^^^^-©J;9^fe^^a5^o 
[0 0 5 5] 

Sitfc^ TOW7^^/y*X*h7yX7x7^ (neo) JHe^T* 
(Southern et al . , J. Mol. Anal. Genet. 1:327-341 (1982)) 0 fflfttL 

[0 0 5 6] 
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CCL6 1 £LTA#W&^*^-~XmAX#H^3I (CHO) « N AT 
C Cfr&CRL 1 6 5 8 £bTA#nJt£&N I HXd'XV^XItlffiN I H/ 

3T3, ^H^AAx^-f« (bhk) N & £xfmffim<D%$mmm m 

[0 0 5 7] 
[0 0 5 8] 

^ ^©MfcoV^T&Cohen et al., Proc. Natl. Acad. Sci. USA 69: 2110 (197 
2) £<fctfManiatis et al., r#?0#P--— : Cold Spri 

ng Harbor Laboratory, Cold Spring Harbor, NY (1982)&#JS£ftfcl\, r D 

n a fc^c? ^ * * - £*tr s #*t imw^Mfe^ n l x \$ , mmcik, 

al., Virol. 54: 536-9 (1973) &<fctfWigler et al., Proc. Natl. Acad. Sci. 
USA 76: 1373-6 (1979) £#M£tlfcl/\ 
[0 0 5 9] 

5%<&mmztircmM, t^t^*^© r d n a^? m 

^ * ? ^©r DNA^iAlT#fc»(l fnn-^IStSi^^p- 
nft£T\ Southern, J. Mol. Biol. 98* 503-17 (1975) £ tlfc <fc 5 %7d?£ 



(24) 2002 — 539093 

[0 0 6 0] 
[0 0 6 1] 

t Ut? Fn- FffltfX 7h>J 7°£~ tf* y^go^Vtf^jfciffifc: 
fe5«bU^nf7- tf^F^y^fcteLDL F^>^ 

(M : H E K 2 9 3 C H 0»& £X$P A E - P D G F -R» s 33 «t 

^ymvfiJ7°^^CWG S T - t a gSfcfcfcH is-ta gM& 
[0 0 6 2] 

[0 0 6 3] 



(25) #^2 0 0 2-5 3 9 0 9 3 

[0 0 6 4] 

g. m&rt-hi—comjm 

[0 0 6 5] 
[0 0 6 6] 



[0 0 6 7] 

[0 0 6 8] 

[0 0 6 9] 
[0 0 7 0] 

[0 0 7 1] 



(27) #^2 0 0 2-5 3 9 0 9 3 

£/c&, *^©M^ v ?^yeast two-hybrid system^&^Tffil^ C t 
T*f So yeast two-hybrid system^ ti&0#y^©©ffl#fc0^&ft£|RlS 

[0 0 7 2] 

V h U 7°£~ tf©HS LVMn vitroM-^M^^, 1 

F7^mtfV b U 7^-^€>* 0 U^7°f- F75^ y h^gS^i^^f 
tig, *?ME£®iMm Sfettxifh-TWB, B^©IWBHftffitf"t?t 

[0 0 7 3] 

h. t h u 7 o ^-^n- K*r§^©^^M-r sx-r^x y v^nim 

l$mm, SEQ ID NO: 3£fc&SEQ ID NO: 4©7 5/&E?IJ£*tf £#>v^ 
®^©^^cD^y;^^n-K1-S^©^^OTt"Sx^^xyb^|pI 

*-^yy^fT5fefefcfijffi?^sfee,^5^*ffl^Tfc^o tern 

X^x^M^ fc££fc?SEQ ID NO: 3£fc&SEQ id no: mun^tz>$y 
[0 0 7 4] 

&S$J^7*-V*y Hc&^Tfct VHJ7°^ — tf^/c&SEQ ID NO: l^^ci* 



(28) #^2 0 0 2-5 3 9 0 9 3 

^m(D^<(om^imm^m^mii^nr^^s ^£A#T*ts (Mam et 

al., Anal. Biochem. 188: 245-54 (1990) ) 0 Mz, 

OiiaoT^ SEQ ID NO: 3SfcttSEQ ID NO: mWVtMt^>^ 'WgMfe 

imm^^yj^n^^-^^mm^mMmMmt^^^^yh^mm^^ 

[0 0 7 5] 

m<DWfe7t- h%m^T, SEQ ID NO: 3£fc&SEQ ID NO: 4%%?&$ 

h<Dmt)(D^-$vy<y%ft-oT$>^\ rctz-ii, ^mm<omkt<D?\^^v 
tt-m—yz yK^TrMmmzmm^-zv y^vr^^\ mim%nw 

%&fty^W£ftfflfo&?<%^yxyhKmte-$#, r--£;VRNA£/item 
RNA^Sambrook&^H^L/c^^ (MOLECULAR CLONING: A LABORATORY MANUAL., 
Ed. Cold Spring Harbor Laboratory Press, 1989) fC^ia^T^ 

mt&o n^y^yv\mm^mmuhmmmu^mmmm^^^ 
r^mrrxwm^wm^t > vr ? u *tj x? 7°n - 7*imt zztim* 

[0 0 7 6] 



(29) 0 0 2-5 3 9 0 9 3 

OTs Sambrook et al. (1989) fcfc&Ausubel et al. (CURRENT PROTOCOLS IN 
MOLECULAR BIOLOGY. Greene Publishing Co., NY, 1995) IMCCt 
[0 0 7 7] 

/vf^U^-t!— S'a Sambrook et al. (1989) & £tfAusubel 

et al. (1995) ^L/c^i^^^P^^ffl^T, #7°P-7l£O^Ti&M 
% 5 fc^HI" § o JBHflS® h - £ fcfc*&# U A RNA©; ^ 7 U £V 

m*. ^Lm$7Mx.77-zmcDmB^mmcttm&%z£^%%o 

X^#:cO«h-^;l/RNA^fc«t°UA RNAfc S c: fcA^#S 0 cn 
MfcbTttBeattie©^ (W095/11755) ^tffcSo m^©7°P-7^*M 
^47V^Xt%mtimmt%ZtK£'D'C, SEQ ID NO: 3£fcfc*SEQ ID 

no: \mm^mt^^y^^n^-Yt^mo^mm±Ji^tc\ty^\m 

[0 0 7 8] 

i. vHj7^~t£<D'>&< ^fcio©jgtt^ii5*r§x^^xyh(DiRi^ 

SEQ ID NO: 3£ft&SEQ ID NO: 4©7 ^/IfclB^WTS*:"^ 
[0 0 7 9] 

M^^wftH ^ 1 tmv mm £ t m-t z^mwvzywn 



(30) #S 2002-539093 

[0 0 8 0] 

wn*v h v 7$-V7yy* >h<DmntLTm^ftLtbK{m?& ttw 
%mm?%mm<D&%{m^v^yh?mmLT&&\,\ m&*y>wM& 

[0 0 8 1] 

Jri{*7°P-7^, *°U^7°f"F, ^y/^M^^^ 

-efeS^S^ (7hU^-^^^l©4, 5, 6, 7, 8, 9, 10, 11, 12, 13 
, 14, 15, 20, 25, 30, 35, 40& b < ^^tlJ^±^Lfc7^7^) , ^n^^r 

yifiitt7;V7^y (bsa) , ^M'j^y h^v'r^y (klh) , Sfcfi 
immmy^?mmfa£(D9immn&mim?%j]mte, mtmzz 

lis s\7*f-y\U^L^t<t&rciblcnerce Chemical Co., Rockford, UK 



(31) #^2 0 0 2-5 3 9 0 9 3 

[0 0 8 2] 

^t^^^^^m^ximt^ctmmr^o s^f^m, 1-3 

7°*~tM7°f- F#U *P-^;Wnftfci\ /c^^^±tW^L/c^7°f- F£^£? 
[0 0 8 3] 

mm^c-o^r^ ^y^u-i-mwcommm^L^o Kohier e 

t al. (Nature 256: 495-7 (1975) ) 5 trtV 5 U 

ttfcftBf § 0^t«*m ^ ^ 7°^ hv n 7 r y $ « # u ^ 7°^ f £ ft & $ > 
^M^mmtLxm^rc^Ay7y^K^xmit^o m^h^wtftft 

EQ ID N0:3<D7^ 7^432-683) ^^TTS-t/ ^P-^/V^ftfco^T&^fc: 
[0 0 8 4] 

$ fc\ ny7^^^3yxk°i>- 7°£rt?Ji <r s 7 * p -+)mfo*imt 



(32) #^2 0 0 2-5 3 9 0 9 3 

mt^m^^^fMc, Clr/Cls VtJyfrZW'?- F£ffl^& £ htf T*t 
[0 0 8 5] 

^ y h £7 y £ rixx b 4s «k t>MSJ/tf* l x\mt & c *c t § 0 f (ab* ) 

2 ©Fab, Fab' 77^>bS E<D#M¥toK?£&ft 7 7 y h ©Mffl^MS b 
Wf < , cnf»077^yh &~*Wk:^%y ?p 7*U y^% 

[0 0 8 6] 

#L#g & 7 5 yfit M&OM&ffl V^Tffllft*. J: TftiSi b 
[0 0 8 7] 

t ft < Mim tx^ v> x y h b ft n#, x^ y x y b £31^ Lfct 
mmimmnrc^^^yhvmia^ itm^-f^yv-^tc^f 

[0 0 8 8] 

c c x^yx y h ©fpffl fc^^WSPffiOB^Jfeitf/Sfcfi^^n y 
7t7t->3 y ^^ji^ Atifc^^T'tt^v^iS r*x-r y x y h b fcflf 
, xyyxyb^a^^M^s/c^^itb/i^v^o M^bT^bfcj;?^ 

•feU y^n-rT— If^-rs^-^ft *5<fctfSEQ ID NO: 3&fcfiSEQ ID NO: 4 



(33) #^2 0 0 2-5 3 9 0 9 3 

zcoT^y mmn *mtp sfeUA^au ^-^spffi * & a f ^ y £ - <o 

^ 7°f- K 1 1 & C £ oJt^ & 5 o 
[0 0 8 9] 

[0 0 9 0] 

[0 0 9 1] 
[0 0 9 2] 

Pir O^ytifrts&^T^ts) ®mk imp (tiCF. J«F*k M*f*u £ft 



(34) #^2 0 0 2-5 3 9 0 9 3 

REMINGTON'S PHARMACEUTICAL SCIENCES (18 th ed. , Mack Publ. Co. 1990) ^# 

[0 0 9 3] 
[0 0 9 4] 
[0 0 9 5] 

mmzi^&±(DmmmnzTmm£t^mBLTimt%o j±m 

[0 0 9 6] 

mpmmzm l tc^^j t a ^ l /cm^ ^ a it*? «t # 7 ^ \* r d 

[0 0 9 7] 



(35) #^2 0 0 2-5 3 9 0 9 3 

SiaiioK, itfife J: thWJfc: «fc o TIBS! L T Si \ 
[0 0 9 8] 

[0 0 9 9] 
[0 10 0] 

[0 10 1] 



s $v^-, vtrntm, r^m, Mm, wmu 7;k/^x #® 
si/^am b< ^7j<m^v^ymH©M^^^M7;V3--;VII^^ 
y~x, y;v#-x, 4^p-x, ^al, rWh7X 7>^y, 

f^Xh'JX a-&«^/3-^Pf^Xbl>X RMtt7>y°X thW 
xf-^xyyVfeck^^^^yf-^-b^p-x, fe&W^<9^TC#s6 
SCfcjb^'PfeSo '>aH3b^fc»SU\ Hi7;VP-;Vj &-0Hg£^rr 

^>Uh-;K y;VH>-;K ^U-fen-;K fe^^T^e h-;l/£r^A,^& 
fcm^-rsPS^-^tfc^fflRgjafi^^o M&£W3:!t7;Vp-;V©yf5mi.o 

w/v%~7 . 0 w/v%<D H3 £L<, 2.0-6.0 w/v%T & tlW: £ D £? £ b 

tsn^o L^L»7^y^fiijptTfcj;v\ mL^#v^~-Kte¥%}? 
2,ooo~3,ooooK©^**w*rs*uif-;n^ni; f:/(pvpx 

T3 ! 000~5,000^?M^Wt-^^Uxf-Uy^UP--;V(PEG)^^tl§o £ 

fc^i^fjfes^tt^»^o»«tOpHE{k*«/j^b*r s c t*awt br, 

01~0.3^;V*W^bV\ M73^^ijn^t^^M^ttM«EP#^t±])lNo.EP 0 270 
799fc<fctfEP 0 268 HOte^SntVSo 
[0 10 2] 

^^S^ttU.S. Pat. Nos. 4, 766, 106:4,179, 337;4, 495,285:4, 609, 546JC^n 



(37) ^2 0 0 2-5 3 9 0 9 3 

-CH 2 )„o-R, fcf£LR«7jc^feSi/^i7;^;VSfc{i7;V^y-;Vg^H^M 

ni$£m&L^\ r n j teiEvmmx&iDs i~i,ooot&&£^w£l 

<, 2~500^&n$<£D£?3:Ll\, $f S LV^PEGO^SOlBffliil ,000-40,000 
2 ) 000~20,000Tfen^i: i 9^f^L<, 3, 000-12, OOOtfftfc^g LV\, 

PEG/K#omi§^£MJ&^ 

[0 10 3] 

x^;Wt^U^n-MP0G)&H£^t? o P0GjW£U\, $ 

SLV>P0GCD^MOfBH«PEGtlRlCT*feSo 
[0 10 4] 

U^y^A^3i^Xf-A©li^r£^'Ql/^T^Gabizon et al., Cancer Res. 42: 
4734-9(1982); Szoka et al., Annu.Rev.Biophys.Bioeng.9: 467-508(1980); Sz 
oka et al., Meth.Enzymol . 149: 143-7(1987) ; tfLangner et al., Pol. J. 
Pharmacol. 51: 211-22 (1999)*£fiCe>nW&o ^©ffl©l1tlII^Xf^ 

imm±m^x&%o 

[0 10 5] 

ttm*L\,\ mmM^mmmmmmimmmm^m^x^^o mm. 



(38) #^2002-539093 

[0 10 6] 

te^mmm^mmmm, mmm^mumm Emmmm^mmm 

[0 10 7] 

^g/kg-20 mg/kg<DF E g^%&£5^#U 20 ^g/kg~10 mg/kgT? 
fen^t)§fSb<, 1~7 mg/kgtf*fc#3:U/\, ^-7X^©4~6Hf^^ 
J&»«®^10~20^^±#1-^J:9^^-^X^^M^Ll/\ >f^7XS 

^mmmmmm^x^£h\ ^f*^y$fflM«5~2o /ig/kg/^ 

£LTfc&<, 7-15 /ig/kg/#?fcfttf«fc!)#£U\, 
[0 10 8] 

[0 10 9] 

'i/ 25 I, fc^C^P^^ttlSlfttt, ^Mratt^^-e^?. 67 Cu, m In, 

67 99 131 123 188 186 90 

Ga, Te, U U Re, Re, tsXTS Y%£\ 77^^f^7^;K 



m^y, rwyftZ), mmm, nrnm^E^m^xmrnLx^m 
mtu mk&&wmmm*mfe?zc£*mtLxm%imm-%o c 
? Lrmmit%mmt%jjmmm%Kmi\x&%o mimmicmzm^m 

fcmm^^X(Dm%telmrmo et al., Ann. Clin. Lab. Sci. 29:158-66(1999) ; 
Unger et al., Invest .Radiol .20: 693-700(1985) ; $5 «fc tfKhaw et al., Science 
209:295-7(1989) £i^£frlTV£o 
[0 110] 

T^TfSo ^^b^HSSiiaTIi, ClcD^ri^^«BiliM^(MRI), 

m^E^m^xmmm^mxmmt^o cHfd«sa»i©i/^ 

[0 111] 
[0 112] 



(40) #^2002-539093 

(Dvhu^— tf±<Dcir/cis rmmtYt^y, m^Lr^mm^hv 

[0 113] 

jtrzctzmtL reft?* T u y 7Vn ^ a k £ d MUf- §ct # Ritit? 

5«§§£nnkt ALCHEMY- III (Tripos Associates Inc.; St. Louis, Mo.) £tf 
teftlS 7°n tfyhts. ^H^tc^^t 'jy^y^a^V7h^x7 Offiflfi 

^«fcoT^M^*»f^t^Wfcr1f-r^'rse:i:^Rr^-eaBSo ^7°^ Fit 

[0 114] 

¥mmtm^?%m&^mmm^%> f v 7*~t?fr &v f y 
7°^-^?gtt{*T$»§^*iiv f u 7°^— m^^mum, w^v f 

V 7^-^tt^fe^r*iI^cDiEmSgt^^ffi^tTfe <tv\ 

f-Fm^Tte, ^^^^^^^^tlTV^^n^tl^StiF^'l' 

vh'J 7°£~ tf©?smbMuv &SWi?£1£KJ&©^ F U 7°7-«£>&z7js;§t 

^/mH^HA^nSo WWiF^^ya, Schwyzner, Biopolymers 
3K875-792 (1991) ^-«^MC^tlTl/^M^fe^777D7^;V (f§ 



(41) #^2002-539093 

[0 115] 
[0 116] 

h v 7*-wmwnis&vtem}n*T*f'{ c tt,^mx^^ 0 s & £ 

xmmtmmmt%$mim^x, #yrtzn&&zwz#*y>wn& 
v b v yz-vMfflmnvT^yzfifamztxmftx&Zo 

[0 117] 

xyva-zK&z^Tvywtmofflwv&^Ks &%wmmnnm (n 

MR) Sfc«X^?£^ffl^Tll^^o^fepJt^fe§ (Fletterick et al., eds. 
/'Computer Graphics and Molecular Modeling", in Molecular Biology (Cold 
Spling Harbor Laboratory, Cold Spring Harbor, N.Y. , 1986)tDft§T-^ 0 IJtfBW 
ft^Tl) y^7°P^^^^^Biosymtt (San Diego, Calif.) © THemologyJ , B 
ioDesign|±t7) TBiographJ „ Oxford Molecular£t£> TNemesisJ ^ Tripos Associ 

TU 

ates|±© TSYBYL J ^3<fct5 TComposerJ , Polygen%t (Walt ham, MA)© TCHARMJ 
N ftV7$)\s~7W±LX^y77y^^&CD TAMBERJ $5 J; ^Molecular Des 
ign, Ltd.tt© TMM2J toXlf TMMP2J ^tl^o 
[0 118] 

Ml 



(42) #^2 0 0 2-5 3 9 0 9 3 

Ltl^f^^t Lin et al. J. Biol. Chem. 274(26) : 18237-42(1999) KUM 

Mfcffl^bfcfcOT&So 
[0 119] 

1 . IB , MTSV-l . 7 , MRSV-4 . 1$S& tfMRSV-4 . 2) J . Taylor-Papadimitr iouf#± (ICRF , L 
ondon)<tD^li^n(Bartek et al., Proc. Natl .Acad. Sci .USA 88: 3520-24 (19 
91)), lOK^fl&JMfCGIBCOX ^WVXU^IO /ig/mK H Fp n;l^7> ( 
Singa) 5 /ig/ml^^^mt)^»ijnL/ce^Iscove^J^(Biofluides ( Ro 
ckville, W)^T»imLfco t h Qjmffi&MMft £Xfm&faMMMmm-1080 
(American Type Culture Collection, ATCC £ t))&10%7^J§&>tlfil?t (GIBCO)^ 

<< yX D yl Y *7 yX7 x V py^^iPbfc^Iscoveft/J^CBiof luids 

)*T?2Hia«4ibfeo 

[0 12 0] 

V h U 7^-«f^7°n-r7-€^W§/ci6^, Georgetown ^g^y 

©^j&^^s^ibfc^L^Bib^o mmry^^^^MmmcmnL 
fttf^mztoz-rmmmmtu nmm^zmrm±mm^rco 5,ooox g 

T205>^L^ v ilbT^y/^mM^mb/c o ^l>yh%U&U ±mK 

mM7y^~vkffi^mn?iTmmffimwitLTi£ ^\ctm.^rc 0 *y>w 

ft^by h^7j<^-»b, DEAE^nv r-7^77^ffl^pH 8.0^20 mMhUX^M 
&SWiCM£nv]^57>ffflfc:pH 6.0010 mMUy^MMT^jfbfc 
o ^tt^M^M^Mt^D^Sb, ±M£5MW^fiJbfco 
«DEAE-b7ra-XFF^7A(2.5X20 cm) (Pharmacia;Piscataway,NJ)^ijn?L 



(43) 0 0 2-5 3 9 0 9 3 

ph 8.0^20 v xmmmm^MtLrco ^^h^ts^hmm^im^m 
itwwm^imhtco ^LrcmMmmmsoo mi^o.i m Naci mmmmm 
mmLfrzv-rPvv&h-emMLfco a^(i4mi)^mi6TmAb 21-9^^ 
rc^h/7w hfe-eftftLfco ^u^Y^^y-^^mmt^tM^ deae^ 

D7 h ^57^ EM©95Hd)aH#&£^Ml?7 y^-VLdrnKk 
?*MS»pH 6.0CD10 mMUyM,«^T«JTLfco ^1£©^£^fr#$lT*lt 
£U ±M£C1H2 7 7P — XFF#^M2.5X20 cm) (Pharmacia; Piscataway, N 
J)^i)P^, 10 mMU^ifffi^pH e.OTmmtZ&fro % ; 7 2±%% : 7k®m<D10 

imwmmnm^imLfco m^htzmmmmm^ mi©o~o.5 mM NaCL 1 

o-l'jyllilpH G.mMX*) U-r^v'xy h^mi^^/io 14ml 
#£mAb 21-9 ^^^Ay^^Pb^Ml/fco 
[0 12 1] 

jftglgflffig P V h^77^- :mAb 2 1 -9^-fe7 7D-X4 B^|g^ 
Lfc (tf-Xlml^fcD5iiig£>I g G) &£^Ptt;^A©iSi^ KKIBiBS 
ftTV3 (U y (Lin) 5, J. Biol. Chem. 272:9147-52 
( 1 9 9 7)) ,3:5^ CNB rrg'14fb-fe77P-X4 B^fflbTtfofCo D 
EAE^/c«CM^nvh^^7^-*^g^0^tM^L/t95kDaVbiJ7 9 ^ 
~t? (matriptase) Jilji7ffll/^"e 1 ilO*5Afc©^c 0 

^ PBS^1% HJ hyx- 1 OOWLfto ,^Lfc7°n-r7- 
-tf^O. 1M^J^-HC1 (pH2. 4) ^^LXmmLfCo mft*lM% 
{C2MbUXV (Trizma) ^ST^Pbfc 0 
[0 12 2] 

^^-f7*U Fn^Mn : 2E06M^©jiC)B AL B/cvm 7h 
UT^—tf^tt (lUIO^^/cD 1 Ofig) T*2 5i^fft^^bfco *I0 
©ftSfc «^7 P^yh7^a;ryh U jiiJP&^ i^a ^ 

uy?vn-fr (peg) ©aDv)x5xp-Y,w (sP2$/taNs 1 



(44) #^2002-539093 

) tm&U ^l^W/ij F-v»HAT»J;DMbfc 

)]y^y (Kilmartin) 5, J. Cell. Biol. 93:576-82 (19 
8 2) ) o 

[0 12 3] 

SfIW£r#fflLT, >)iX^y7P7 hfc^Dffo/fco l&X^U--^ 

mAb (M3 2, M9 2, fc'«J;tfM8 4) 2: 2 OO^Sg^^ y/^jfm A b s ( 
M 1 9 tM5 8) *\ ^«fflfc3ffiRb»tlfLfeo 
[0 12 4] 

7n (Gibco) ) fcjfr&Stffco */*P-^;l/ffitt£#SRU «I7^^ 
AT? 5 0 %$m\^X"xm^tCo D E A E^OVF^77^^MfflU^ 

[0 12 5] 

hMIS : M7'P-y Hi, gfocfEfcSnT^S (U> (Lin) 
( 1 9 9 7) ) XSKft-DfCo 0% SDS-PAGE 

7>W^Ue-Uf> (PVDF) IBf^£5K:mAb£:7 0 n- 
7lS3*2#fc 0 ^;V^^>/^-^Ifl^2Kf*^E C L^W^ (7V^Mfc ( 
Amersham Corp) ; 7-U>h ^ vf y x U *N) LT$fcg£jS'l$# 

[0 12 6] 

^V7d^;VSDS-P AGE : 9 5kDa^ h V 7°£~ t? (matriptase) 
f*!«t)£\ #$H^T? SDS-PAGEfci^lU h U ^ 7°© 

d> i x s d s tmrnwrn^xmrn^^t, 7i/voi^ s d s 7 * u ;v 

Hi, ig^Tffl^^n/c^'WItOfcfe^, nn^Ftt^V^ (Colloidal 



(45) #^2 0 0 2-5 3 9 0 9 3 

Coomassie) (-a^7 (Neuhoff) Electrophoresis 9 
: 2 5 5~6 2 (1 9 8 8)) Kkbgs&LTzo 
[0 12 7] 

4 OkDafe«fctf 2 5kDa^^y^^M07^yiiIB^J5>fr : 4 0kDa&££j ; 2 

5kDa,M^^y;^M^, tuM^^d^Mb^o iin^^^^ior^ 

WM^W^fk%Ltc (Ty^7 (Matsudaira) , J. Biol. Chem. 
2 6 2 : 1 0 0 3 5-8 ( 1 9 8 7) ) 0 mZtlfc 1 2f@ (4 OkDa^y/^M 
frZ) tH® (2 5kDa*>v^«fr£) OT^/i^K^ M»^IH?7 
^^^yfcE^-I (HAI-l) ©$£7^/MK^J£|iHT*&ofc 
(^^7 (Shimomura) J. Biol. Chem. 272:6370-6 
(1 9 9 7) ) o HA i-i^t^^^y;^®©*^^?.^!^^^ 
J&fc, 4 OkDa^y^^M^^V^ hjb^O^tW^OK^ WftHtU 
^fi-;l/^OHHMIMWJV-7*7h'J-' 7y K • ^'Ja- • X 
A • ^ <y £ y 7 <7 >-r— > a y • ;W^/p^'J V^X7^7 h (HH 
MI Biopolymer Laboratory & W.M. Keck Foundation Biotechnology Resource L 
aboratory) T\ V h V y ^X7^Xf^ y hil^«X^^ hfrifc ( 
MALDI-MS) tC^D^/fbfCo 
[0 12 8] 

C 0 S - 7 BM^fDHA I - 1 (PmM ' H A I — 1 tfi*? h V 7°$-^(Dffi& 
*>rt?n*x~}it&Z£*MWir&rctbK, mtes MTSVl. 1BW 

IISJS (RT-PCR) iaDHAL-1 cDNA^WBtLfco HAL- 
1 O^-i'V-IB^J (5' — GGCCCGCGcTCTGAAGGTGA — 3' 
£5' — TTGGCAAGCAGGAAGCAGGG — 3' ) tt, &^3ftTV 
S»&#fto 7F7^f-^ (Advantage) RT-PCR^yh (^nyf 
* (Clontech) :^P7;VK XV frfr-THO WmiWT-PCR 
£?TV\ M^TA^P^^^CiD p CR 2. 1 (-fytfbn^y (Invi 
trogen) (Carlsbad) N # U *;V~7;ltl) fc^£#fc 0 RT 

-?cR%.mo)mm±, wmmmz&Qmzn, ^nwHAL-i 



(46) #^2 0 0 2-5 3 9 0 9 3 

m^WmULfc (Miyazawa) 6, J. Biol. Chem. 268: 

10024-8 (1993) ) 0 TfJflfc© p c DNA 3. 1^#- OfytT bP 
(Invitrogen) : #-;bXM- F (Carlsbad) , *U*;l/~7iH1) ^fflb 

nm^mi^z-zimLfc ( P cdna/hai-d 0 hai-i 

DNA^WTSl. 6 kb© E c o R I KtK-^s pcDNA3. IOEcoR 

L-IOM&^D^ (ORF) ^tt5 0 HAL-1 cDNACIELV^A 

b (SuperFect) b 7>X7x^^3 0£7^ry (Quiagen) : M^y^T 7 

4 8B#P^ HAL-lTb7>X7i^^3>U:COS-7«s 2 OmM 
bUX-JM@t (pH7. 4) fK>l %bU hyx-l 0 OT-ttWLfco 
[0 12 9] 

, l^^Tvt^M^JFM^ $/ttt^fil 1 0kDa£ 9 5kDa££T£ 20 
£>/h£&SDS^& OJy(Lln) 6, (1 9 9 7)) ^B^ffMi^LT 

SO tillLTV^^feJOMV^^HOT^o/'Co HbomN-Ttes 9 5kD 
a^ 1 1 OkDa^^^X©2O0^gjStt^y F Ofc/cU II^^ffMbTV^ 
&V\) VbU7°£~t£*A\ Svb'J^-tfmAb 2 1 - 9 K X ?9l^H*5 J; 

mmftm^T^k&ztifc mi) 0 9 5m$ywm&, ^m^^wv 

0K A^B) „ thOMW (Uy (Lin) 6, ( 1 9 9 7)) V&Mm 

\>&(ofmm&®ft : ?m*, mmmm^r^mmr^ xv'bz^fm&m^ 



(47) #^2 0 0 2-5 3 9 0 9 3 

&&r?hV7$-*ncttj&t% (0ic) o ?%t>%vhV7$-wz, %wm 

[0 13 0] 

?L-?f4>^h£^l 1 0kDa(D^SjSW;^7>K©(5t/uH^, 

^77-f-l«:±DiSft9 5kDaVHJ7°*~ g«£#fr&#ItLfc (0 1 A) 

0 9 5kDaVHJ7°£~ tflg&ttfcJtKLT, ILfrM© 1 1 0 kDa£>ft&£j&'I$ 
4-°U^7°^F«\ «IOS D S-^U7^U;VT5 K^;V±^;1<M@/W£T 
L/c (IU ;^WVC) o <m££>^fci\ CcD¥LH-fefc£>l 1 0kDa£>&&& 
jStt^U^7°f-Ffr\ 7°n-r7-^I^*T«^V^RJt&l4^LTV^o ?L^ffl 
Jja^&Ol 1 0kDa^?ft£M£#T, VhU7°^— Vtm<D%:m%.(DftTM 
KmtLTc (UV (Lin) 5, (1 9 9 7) ) „ C©?Lr+fefc£>l 1 0kDa# 

=?m\t, %m- at mmfrz\mmti*ftTci 1 ou^m; 

[0 13 1] 

e hMLa^i^g b u y 0 $-mM.£i*<Dmm : iftv f u t°£~ if m a b - 2 

1 -9^SilfPtt^^A^fflLT, ?L?tf±l*©9 5kDaVhl)7°#~tm£# 

?M4 0kDa£W«^y^7W7>>y h © JIMJ- fcU h V 7° 

#~ tflcggrrsCfctf-etS (^ (Lin) J. Biol. Chem. 
274:18231-6 (199 9) ) 0 %>%>)^V ^©?LN*t? H\ 9 5kDalI^ 
ttWfc:, Jt>tfcD^M^8 5kDaO{te7°Pr7— t£#g#^7>y Ffel^ 
i^tlfc (0 2, U-yi) o 9 5kDafc8 5kDaOVM)7°^— tf^^M^f 
£\ «ttVbU7°^-^«^L/co ^hU7°^— 40kDa^2 5k 
Da£>#X^5?^:x W^Sftfc (02, U-V2) o 
[0 13 2] 

4 OkDafccfctf 2 5kDaM> KtfV F 'J 7#-*m&ik<Dj8ftV&& £ £%mffl 



(48) #1! 2002-539093 

y^tt^ci&fcfTo /to c mmic x d s d s # v r * v 

MftWi(D±i<c%t>ft%o tm*%?, sDs-PAGEfaDm 

T> h 'J ^ Lft 0 ^fcL/c^X h U >y 7°^ &7G8!l©# 

#£TT* 1 X S D s imiiijffi^*^ gg 2 ^ S D S U 7 * V )W * 
K^>±^@#, It^rML/c (03) o 9 5kDaVhU7°^-^I^f*©^ 
, 4 0kDa#^£«^7*Uy h £V hU 7°£-^<»;W\ *tMII£>T&'<££j\ 
^Cm^f]^±^ll^n/c (03) o ftoTCOlSJIIli, VbU7°*~tf 
£ 4 OkDaWW 9 5 W)a7Px7-tf^ft©$#T*&S C fcfcfiS^L 
feo -73, M^M^h'J^- W\ ^*l±fc:Jl&nfe (0 3) o 
[0 13 3] 

b©^^;V^t#&n/c (0 4) o frU/^VhU^— if, fcAb M9 2 
te, imM&ft-VT* 9 5 kDai: 8 5 kDa<9 V b U 7°£~ tf^&#:i£>ffi;££Si!1"S 
(04A, o cKDmAbfct, b V 7$-Vmm? & 

t>\ fflffi'&<D4 OkVat 2 5kDaMy Fttlll^;^ (04 A, U-y6) 0 
^D-^;vmi*Mi 9tt, ^W^#TTM73 0vhU7°^--^I^^Il-r 

§ (04 a, ^\ ffim^Tvmm&tmi$r?hv7*-v%mm 

L&V^ (04 A, l/->4) o L^bM19tt, WSfflk 4 0 kDa£ 2 5 kDa^y F 
<DM73&i»r£ (04 A, 1/^/4) o 
[0 13 4] 

ll3^nf*^7°^&£mA b M 5 8 k£fol^£tlfco COmAbti, # 
ft£fgfiL&^ (04 A, U-y 1) ;mAb M 5 8 4 OkDa^ 



(49) ff^2 0 0 2-5 3 9 0 9 3 

yF(Dfrm%Mt%>t)\ 2 5kDaMy mfgffjL&l^ (04 A, U*->2) 0 C 

*?hV7#-'Vt 4 OYDi&tttfr£%%Zt%tt®.t%o 8 5kDaVMJ7°£- 
•tf^ttfcJ:, VHJ 2 5kDa$#fcfr£fc5o 2 5kDa$#«U 4 OkD 

^©^T^SflIWI5t\ m A b M19ta Dfgf^tl&Xtf h 
-7°&, 4 OkDa^ 2 5kDaj£#±fc#£*r5jb\ m A b M 5 8 iCX^MMZft 
%xh°b-7°«; N 4 OkDa$#±fc0##£ , r5o 0 4^^;VB^^ 95k 
Da^ 8 5kDaOV b D 7° ©ifjife itfLtl^m A b fc©ffl£ffrB 

[0 13 5] 

7MJ7^r^Mii^Mili^ (Kunitz) gj-fe U y7°Px7-^ 
^ymf^-O^TM-T^^ : 4 0kDa£2 5kDa^£y^^<D7 5/$BB?iJ£ 
ift£LfcH#> 4 OkDa,^# y^n<OUM fct GPPPAPPGLPA 
G) ^^7^§y-feUy7°Pf-7-^Vybe^-cDlB^J (^A7 (Shimom 
ura) £> N J. Biol. Chem, 273:6370-76 (1997)) t 

I (HAI-l) i:LTl-T^|s]^$nTV^c (^A7 (Shimomura) ■ ( 
1 9 9 7)) ; 2 5kDa|S^^y^^M©N«^^t#5n/c75/^M (0IJ 
*.fcjf> T Q G F G G S ) fi, H A L - 1 O^S 1 5 4 1 6 0 COSB^J (>^ 

(Shimomura) (1 9 9 7)) £|pHT*&£ 0 V b U 7°£ — tf <Offi&* 
£LTI^£ft£C££2B&C^r5fca6^ 4 OkDa 

?7\svYfrt><»M\<^y\ t it, V;\;hV7°isym{ticttLrco hV7°yym 
itm%, ^hVv?x7i/ZTjvnm-c*yimmx^hm (mald 

I-MS) icXVftffiLTco hV7°isymikm^(Dl zm^^-^^y 0 ^- 

KfcJU fi^^? y/^I^ f. H A L - 1 ^\©^?i}a?cM A L D I-MS^it 
§ct(a^ HAL-llB^Jfc-SLfc (05) o £n£®l 2#|£>^7>K 
tts ill 3 5-3 1 0t;:im8 7ilW^„ iinSclSBt v 
h U tfOSg^* yA^M^H A L - 1 0»rJf?&3 C t^LTV^o 

[0 13 6] 



M<Dffi$t7:\ jnl^^^ImAbt, H A L- IKX D h7^X7x^^ 
3yb/cC0S-7W^j:D^^n^HAL-l £<DM*£j£1£ (06) o 
^^>/^ImAb M19it HAL-lth7yX7x^>'3^nfc 
C0S-7I»«MI (S 6, P-y2) &J;l>*T-4 7 Dt h?U§ 
l»2M KC lt«Lfc» (06, *T*Jl!W<D1MXtf 
5 5 kDa<D^ y F tH L fc ^\ V h U 7°£ — If h 7 > X 7 x ? ^ 3 y L fc c 
o s -7«^i:*^2n&fro/i (06, U-yi) 0 ^^^^Im 
Ab^HAL-1 VbU 7*~e©*g£*y^* 
I^HAL-1 If^jfiS:! 2 ©aEfift^^-r S 0 o ©1MX©ft;&&j5tt 5 

5kDa^yF«, jmLtcm^ttAL-immzntzft^m (53, 31 9D 

a) Kft^tzib, %£Xfmmftt(D : ?:(Dm&imft&<, 2M KC1T» 

A L - 1 T*&5 Rjt!'l£tf€£ £ft£o 
[0 13 7] 

vbU7°^-^^^^'y^gj7 0 PT7->tf^yhl£^--^?LM±^^ : v b 
U7°^^^lt^£$tfiirSt^^ iWi, 4 

oo?LN-«o^^ry7^;vx4 o(D i 7-mmm^mmm±mmm c 

G^W * (Barrek) 5, Proc. Natl. Acad. Sci. 
USA 88:3520-24 (1991)), 20C^it h^$i»« 
, &£MH«««HT- 1 0 8 0 ^©IfcStfclB^fc (0 7) o ?LHW^ 

±mmfc-o^x(Dmm$k (07, i/-y4~i o , ^xzsmmwmmtn 
t-i o8ommfammmK'o^T<Dm®m% mi, u-yi~3) 7°p 

ainit^ii^f*^jfMLTi/^v^h';7 o ^-^t 1 1 omm^w^mMLTc 

0 l©1 1 0W)a#£ft#^ffi«\ %ft^mmtl%fr^rc£>\ T-4 7D 

%mmm cjy(Lin) ^ (1997)) *T*mmnrc 0 

[0 13 8] 

fl]2 



(51) #^2002-539093 

U> (Lin) 5, J. Biol. Chem. 2 7 4:18231- 
6 (1 9 9 9) &c£Dr^£tlfcVHJ7*£~ tf*y^*gfctft*3*-K*rS 
MfcW $ 6 ft £ M£I^*T § o 
[0 13 9] 

Xl± (Life Technologies Inc.) ) ^MMLfc^-TXn^ft^S^^ 
7;W-^yX*± (Biofluids Inc.) ; Py*l£;k ^U-^yF#l) 

/Co 

[0 14 0] 

Sfc&fc:, C^gl^HhOlL^^^lL/i CJy (Lin) 5, J. Bio 
1. Chem. 274:18237-42 (1 9 9 9) ) e &%Kffi®?2>£* 

y*~t?k*4 0-6 0%ISfPTijPX.T, Lfc 0 vr-D7°£~ t?li 

[0 14 1] 

HM I;W^^'J^7^7 hU- • ry F • ^'Ja^ • Xi^ • ^7^777 
y • ^Wtf^P^'J V— hV— (HHMI Biopolymer La 
boratory & W.M. Keck Foundation Biotechnology Resource Laboratory) 7*7 

(Matsudaira) J. Biol. Chem. 262:10035-8 (198 

7) ) £5Kmz.Lfco mmcmwt&t, ^^issds-page?^ 

ML, yyitttV^-Vrym^L, ^vy-7>-T$l<^fiL/io 
j-tey? (Tallanassec) s 7nU#>H) 0 #£>tlfc 2 0©$&^ffi?Ufc^ SNC 



(52) #^2 0 0 2-5 3 9 0 9 3 

1 9t.v$£ffife7^ymffi} &—y?^y>? (GenBank) g^Atl#^U2 0 4 

2 8) tm—'&b'Dfco 

[0 14 2] 

T-4 7D?M^5g)SNC19 cDNAOiil : T - 4 7 D \L 
»&©mRNAWbT, (RT-PC 
R) ICJ;^ SNC19 cDNA^P-y$ML/c„ SNC 1 9©77^V 
-SB^iJ (5' — CCTCCTCTTGGTCTTGCTGGGG — 3' & &Xf 5 
' -AGACCCGTCTGTTTTCCAGG-3' ) fcj\ ^^tlTV^IH 
?ijfr£>t#£tlfc 0 7FV^f- ^ (Advantage) RT-PCR+yb (^nyr 
7 (Clontech) :^n7;VK #D*;F-7^I) MLTfWRT-PCR 

-~yxlC<fcD p C R 2. 1 (^yt£hP^> (Invitrogen) N #-;FX^-F 
(Carlsbad) , £U4vF-7#l) ff^jEfS^ft (pCR-SNC19) 0 
[0 14 3] 

mW&fc : DNAE»t *-*y - x;l/v- • 7X7-f F • /W^X 
fii (Perkin-Elmer Applied Biosystem) gf]3 7 7 DNA^V^ 

X£— >-f^\ tiV*;V-7m T\ II^^ffltT, ny>\)W4 * *s—>r 
yi/y>? - yy F • ^y-fe^X • F • U V—X (Lombardi Sequencing an 

d Synthesis Shared Resource) (P>M^\n f Tfr o fc 0 m^mmiLX, t> J 
y F7X (M i^ll) ffl 7 -fe ;V y- y (Lasergene) V 7 F X x 7 (DNAXX 
-*fc (DNA Star Inc.) ; 7^VX V ^TsUyyym £/B^T#HffL;fco ^ 
iJb/i^y^X®S2^ X^XF (BLAST) 

, i-i/ai-^y^ - 7*7 - /U^Ttyvy- • ^>7t^^^a y (Na 
tional Center for Biotechnology Information) <7)X-YX7°P y F (Swiss-Pro 
t) x-^^-XfficDlH^JfcJttJLfCo 
[0 14 4] 

C 0 S - 7 jj^O S N C 1 9 g)j%l : S N C 1 9 *V F U 7°X— 

a-K-rsct^ra-rs^tc:, a^^s misop c dna3^7^- (-ry 



(53) #^2 0 0 2-5 3 9 0 9 3 

yZYvify (Invitrogen) ; ^^^x^ #;l/~7fl0 Mbt, 
Womi^ Z-ftftMLTc (pcDNA/SNC19) 0 pCR-SCN19£r 
ftffiltU p c DNA3<DE c oR iMfi^P-XbLT, SNC19 cD 
NA£r^Tf&2. 8 3kb©E c oR iBrfrfcfl^Lfto CMV 
^Dt-^»?WSNC 1 9»^mtt^o SNC19 c 

) o h7yX7i^>a^t X^^7i^h (SuperFect) h^yX7i7 
^ayMH (^7^> (Quiagen) : ^t^i/7^ #U#;l/-7fl0 ^fflLT 

h7>'X7x^i/3 > LftC 0 S - 7«^iC 0 S - 7« (CtlfciU 
yX7x^'>ay^*5WrSfcJ6^ L a c Z*Z? h7>X7i^^3 V Lfc 
) 20mMhUX-^ ( P H7. 4) ffJ© 1 % h U 0 0«t 

feo 

[0 14 5] 

M7^P7f^ yffftffi : M^ay H*. EfcfB*3ftT^S (UV (L i 
n) J. Biol. Chem. 272:9147-52 (1 9 9 7) ) £5 
fcfT^fco ^WS^100%SDS-PAGET^1U 7y{t#V\*-V 

(pvdf) mfc&u mm^bvy^-^y ^ti-i-^mt (mAb 

) M3 2t7°0-7*^^o ^;ly^^^^-^IIiifl2Klfil?t^ECL^^ 
^ (rVv'^Att (Amersham Corp) ;7-'JyhW7, -YD/^H) ^ 

[0 14 6] 

7 7^^ (Brown) 5, Biochem. J. 101:214-228 (196 
6) ) J^fTofco mntLX^^y (lmg/ml) M^SDS-^'J 

3 7°CT— Wy^i^-Mfto 

[0 14 7] 



(54) #^2 0 0 2-5 3 9 0 9 3 

0 mM h V XMWm ( p H 8 . 5) *T*2 5tt% 1 9 0 (jl \K U 1 0 \l 1 

)\, (Boc)-Gln-Ala-Ar g - 7 -7 5 / - 4 ?)\sf7 V 
D y (AM C) , Bo x-^y^VV-G lu-Gly-Arg-AMC, Boc 
-Leu-Gly-Arg-AMC, Bo c-^yv^-A sp-Pro-Ar 
g-AMC, Boc-Phe-Ser-Arg-AMC, Boc-Val-Pr 
o-Arg-AMC, X^^-A la-Phe-Lys-AMC, B o c- 
Leu-Arg-Arg-AMC, Boc-Gly s Lys-Arg-AMC, 
lo&XSB oc-Leu-Ser-Thr-Ar g-AMCT* cn^SH 
(Sigma) *^HAbfeo »®©«Wf5iatt^ SilF-4 5 0 0^ 

[0 14 8] 

5) (DgP^Mil 9 5 kDax' b U 7°#~tf^tt£, mAb 2 1 - 9 ^ 7 7 n- 
X*7A(i:OtfCo S^bfc*^*®*, ^U^y^« (pH2. 4) 

^mttiu 2Mhuxv^s^ijp^T^fnb^ 0 m&Lrc$»wn%, us 

DSMOT$ffi^«7cMcD^fiTT\ ^iS (^K }»»-)■ 

^SDS-PAGETMU 3P^Ftt^v^« (;^;VA) bfcA\ 
mAb 2 1-9MLTM^D7 b##T (/^VbB) bfc*)\ 
^y^^e^7^^#L/t (;^;VC) o C©^tt#5i*fr£9 5kDaVb 

U7°£-^#£#:£3^&£y^l? (/^;l/A, i^-yi) fcbTigtfjbfc ; 

Ltltt, mAb 2 1-9 (^*;1/B, b-yi) ^<t»5^^^ LtlSlft 
^^y^Stt^bfc: (;^;bC, L— yi) 0 9 5kDaV b U 7°£~ t£H 
^^M^^TVbUT 0 ^— tfJc^bfc G^*;l/As U->2) o 9 5kDa 



(55) #H 2002-539093 

MLfc 0^;VB, U-y l) 0 ofr©ft!l©* 0 U^7 0 ^ F&M5txfc 

fcmAb 2 l-9^£Dt?Ji£tlftfci6, 7°Px7-tf©#fl?gtlT*&So 4 
OkDa*^*g£VUy Mi, C^*;VA, U-^l) ffiTHgl^ 

;l/t?j|£ft;fcj^ IKOKM±^t/c Crt*;l/A, U-^2) 0 C©4 
0kDa^7WM3u mAb 2 1 - 9 K £ tlftfr -3 O^^B) 0 

[0 14 9] 

t3f^*i§€7fy»S«Jn/: (0 8 o o vh; 

VbU7°^-^5l im<Dfr(D7^StmM (VVGGTDADEGE) tfff 
6tls 4 0kDa|g^y^^^cD7^7*»?)^l 2{@©7^/l^g (GP 
PPAPPGLPAG) ^#5>n/t 0 VhU7°^— tffrk© 1 Hl©7^7^ 
SNC19 (fttAtlll§U2 0 4 2 8) M^2. 9kb<DcDNAfr?> 

t>%, snc i gcDiH^^g^x 2oo^^v-*ffiffl*raaMg^ffit**u^ 

7-&gmMMz.&*), 2, 8 3 ObpOc DNAWfjt*^e»nfeo ^OIB^J^ 
S C N 1 9<0ffi^J©K^tt, ( 1 3 2iMS) tf&£ 0 

[0 15 0] 



(56) #^2 0 0 2-5 3 9 0 9 3 

SNC19 cDNAJ- FfbV b V Z^TT^Ml : SNC19<DMlC £ § V h U 7°£~ 

<T&/e:J6k:, SNC19»£?jt£!®lK:*rf S7^V h U 7°#-€mAb^©ft&aS 
tt^H^/io SNC19 cDNA£X$tt^^£-pcDNA3.1£^AU ^LTCOS-7 

h U 7°£~ tfnAb M32T*&tB£ft£T-47Dfc: h?L^«E±3*©lRl CAt b U 

7* - w-r s & 5 ^ssiStt^ s y f ^snc-i 9^k^ acos-7$ B»iifi2 n 

ft ^\ *fMC0S-7,« teffl&Z ft& o fc 0 
[0 15 1] 

V bU 7°£ — tfcDNA7P-y©7 ft M-f- Kfe£iBnf!iJ7^/itfBffJ : V b U 
^ft—tf^ftU^K (SEQ ID No. : 1) *5«tt>*75 7MIH^J (SEQ ID No. : 

3) *^9^^nSo ^$s^if^-^u^^-CT$iSiiS^ffl^5>tifc7 0 ^-r 
teTmmtvznT^Zo 5' ^/^v-£ ; m&3 st^s^t/s' 

^7°^^V-^Mx.^»9 2j@(D^g^SNC19 cDNAfr5®£tU IB&jA^tlfco 
<l©cDNA@B^J^^7°> / U-7 :: Vy^7P--^T ? 5#a^ATG (Met) 
SHR^n/co 5?^b^Ht7^/^^i^Mt^nTl/^o ^MTH^ 
VhU7°^-^>&t#6tl/t^g^iJ^-^L/cSB^J^/T^o His-484, Asp-539 
fcJ:tfSer-633ttHfcAn^nfcJbV ^n^fiv h U 7°ft-€©Jt£f«=offi 

[0 15 2] 

V hU 7°^ w —t?cDNA^> 5' ^©3 3^0^fcSNC19fefc©3 ' *«S0 9 
2f@comS^RT-PCR77^^y b (tmft<DM%2, 8 3 0) Mft&PSftfcfc t 

«\ MMM<D&2i$2, 95 5t%z>Bim j &w$>& 0 mmm^mim, sb^jgtca 

IGGft^Jto^ft^MfB^J (Kozak consensus sequence) (Kozak^ONucl . Ac 
id. Res., 12:857-72 (1984) ) t^otl^©T\ 5#@£D^ft->3 
^fiJD^T^n/c 0 cl©^^^y©^^4{@©iE^MLfc757^ feJ:tf 
m^y^i-^f^Y^^ 1 4j@©7^7M©^^«g^'r§2$7j<ttW (Se 



(57) #^2 0 0 2-5 3 9 0 9 3 

r-18-Ser-31) ft%^Tl^ 0 ^©^^-^3 F^V^v'X-^^S^ 

imtzt, *-7°yv-9^y?7u-L,immi(DM-£ft2, 049W 

tl/c7 ^ /^IB^iJO 2 OCDX h W (stretch) (DYVE I NGEK43 J: tfWGGTDADEG 
E) £2 2 8-2 3 6 £ LT, &<£tf 4 4 3 - 4 5 3 £ LT#SbTV^c I U*d 
TWimy WAfiiELV^pf^ttsb^So @RgAsn-X-(Ser/Thr)43«fct>*RGDSa^J^^" 

•rs 3o©m«w*N-^u 3^;Wbgpffi*^-rso aMSttsgostMfcSi 

(Ruoslahti^<DScience, 238 : 491-7 (1987) ) 0 
[0 15 3] 

1HJ y^^ji : Swiss-ProV* x-^-^-XT^BLAST 

Kxmmr ^ymm^mmmcmtmm^ ( 1 ) v h u 

32-6 8 3icmi%£ifr$*y^mzim^vy7°vf'7~*zmm 
x&&ct; (2) vHJ7°£~ t?fi^M^=offi^A,T*v^ ci a ; (3) 

xmwtzt, M^nmm-t'v ^^-^mmE^m^^nrc7 o y4^- (5 

' ^c*5ltS2 0^cD^g^<fct>*3' 1 8i@^±MS) ^«Tit^ 

Ifttentt^o 5' MZ7 0; 7^^-%mZ-Z>3 3m<DMMt5&Tf3' ^u|7°5 
^Y^I^§9 2f@cD^S^SNC19 cMkfrZmZn, 3fi#&£nfco £©cDNA 
IH^J«^--7 0 yU--rVy^7U-A^5#@cDATG3 K^frSfiiRSftfco 5< 

^^^^n/cTOSB^J^-^brclH^J^-ro His-484, Asp-539fe<tt>*Ser-633 
[0 15 4] 

»U^Pf7- \fX&Z>**:hV7°isy (Hartley^cDBiochem. J., 10 



(58) #H2 0 0 2-5 3 9 0 9 3 

1 : 229-311 (966) ; X tfBrown^OBiochem. J., 101 : 214-28 (1966) ) , % 

(D\m^)yy°u7-7-^im.-tz>h, 3m<vr^/m. (his-483, Asp-53933 

«fctfSer-633) fctthVfl'SffVfpVyS.SWt (Hls-57, Asp-102$5 X tfSer- 

195) Kmm&njm'm&t), fr^Mmmmc^Kv&%mmtf%>% (Har 

tley#<9Nature, 207 : 1157-9 (1965) ) 0 fAMWry h (catalytic pocket) 
o ^hV7°^-W(ommm^co^zy^^yM^rA(Otmr^ :c y 

s-469-Cys-485, Cys-604-Cys-618*5<fct;Cys-629-Cys-658 o V h 
gfc, XVfa^^^- if (Kitamoto^Proc. Natl. Acad. Sci. USA, 91 : 
7588-92 (1994) ) , (Leytus^OBiochemistry, 27 : 1067-74 (1988) 

) > ^U^y (ChunglfcDBiochemistry, 25:2410-17 (1986) ) , tfnffi. 

MSH^X I (Fujikawa^^Biochemistry, 25:2417-24 (1986) ) s ts£T}7° 
vTs^Sfy (Forsgren^cDFEBS Lett., 213:254-50 (1987) ) ©£-5%2* 
fl^PTT-W^Offl^nTV^^ hU7Vy (EmiH©Gene(Amst.), 41 : 
305-310 (1986) ) $ Td&tt h U 7Vy (Tomita^OBiochem. Biophys. Res. 
Commun., 158:569-75 (1989) ) ^fifiJffl^tlTV^l^OtCffl^-rS 20© 
jiijn^Xf-^y (Cys-432-Cys-559) fc^TuWS (Hi 0) 0 
[0 15 5] 

mi o%m&LTZt>Km*mmmt&t, vm)7*— if© (431-6 

yfp^^^^©»l tib^T^y, t ^Ifo7«SIH?XI$5J;0b^ 
7 o •7X5/^ Mt?fc2S©J^W-by^n-fr— 1>\ t KMPRSS2&£0 ; 
^3 7^3^xjgX£7>-X£7*P-f K (Stubble-stubbloid) Mfc^ (Sb- 

sbd) ntmnzo si«i^n-K-p«nso 

•V^7°«, ^^Atl^n, ♦T^^tl§ftlllHO|a (VhU7°£~-*tfHis-484, A 
sp-53943J;tfSer-633) 4i©iI^$tl5o f^^'^ff:^^ (conserved a 
ctivation motif) (R/KVIGG) M^An£>tVt\ 



(59) #^2 0 0 2-5 3 9 0 9 3 

£ : Cys-469-Cys-485, Cys-604-Cys-618, Cys-629-Cys-658:fc<};tfCys-432-Cys-5 
59) o >>X;l/7^FfS^ (Cys-432-Cys-559) li2*itU^nf7'-^K 

7hWII (Asp-627, Gly-655*3cfctfGly-665) imiCXtlZftT, T**£ 
[0 15 6] 

Arg-Val-Gly-Gly (RWGG) ©^-7^:i3fr5V F U 7*-€0j|^c&# 
iffittlW (Arg-442) ftil©-feUy7 0 DT7-«^©#ttRIVGG ; e^-7 

«:2*^filfc&So t©$>x;i/7-f FIS^Ig'M^7-7^^y Ffc^nk© 

7^-WT*fe8S^£tlfc (Cys-432-Cys-559) 0 ^n^BB^flTfcJU V F U 

T-A7Wimmm(Dmmim^m}z> v f u 7 8 ^-^©^^#^0t^s rj 

tiWfeD ;tS'K2*SIvFU7°^-^/hM^^J6§^ji^-r\ *n&38 
7C^#T"e8 0-kDa£^5JIW©*£££^T-47Dt: F?L»^M©M^ 

vfu7°^— tft-gt-rso d©sgi&tt, ^hV7°$-v<DmmmteMt 
&umi£nrcN-MtB&m, vvv?z-vm-%m&m&j& (sequencing 
) Kttzftrct%KimK4&^mw$?nznfc7$sffl&m (wggtdadege) 

[0 15 7] 

vb'j^- wmmm^ (so F&^©jg£$s^3Asp-627frk 



(60) #^2 0 0 2-5 3 9 0 9 3 

n/c (01 1) o mfcmKffimtzt, ^hvfz—vte, ^mt^s mt>m 

ft : Boc-Gln-Ala-Arg-AMC N Boc-^y v^^-Glu-Gly-Arg-AMC, Boc-Leu-Gly-Arg-A 
MC^ Boc-^y^W-Asp-Pro-Arg-AMC, Boc-Phe-Ser-Arg-AMC, Boc-Leu-Arg-Arg-A 
MC, Boc-Gly-Lys-Arg-AMCfe^t/Boc-Leu-Ser-Thr-Arg-AMCo [Boc = t 
^y#;V#-;P ; AMC= 7 -7^7- 4 -^^^VJ y ; U)L={mMV#S 
a®] o ctltt, ^hV7$-W±F2mti£LTkla&£X}Gly(D&5r£^l£^ 

mm*^r*^zT ^ywmm%^t%Mm<Djj%ttts t^*> t 

<DT*%>%o CftbOimmt, VhU7°^U Hj7°yy«T, jAlBHOU 

M (gelatinolytic) ffiMB^&otl^ nJt£1W&& 0 ^©hU^yy^t 
ffitttt, Hfe^m% G3:£A,H 1/3 £-££>) ^7fy^75y«l^S^ 
uyy^s^mT^f-y^^^^^c^OT^^^^-^fA^^^Bi: 

[0 15 8] 

g£^t?$J3 5j@©7^7M0 4{@I©II^I (01 2 A) fc\ ^O-fcijy^P 
If F^-ry©7^7*W^ (aa280-430) £Dfllr£MV^c£ftfco ^nS> 
imi^mW (Sudhof ^©Science, 228 : 815-22 (1985) ) fe'cfctMiSfiSS (H 
erz^OEMBO J., 7 : 4119-27 (1988) ) ©yXx-T y#WStI£ffl|WJT&£o d 

n^yxy-^y^sy^T^x;]^ KSg^if jc^snTv^WI4*^So ld 
l^i^^t, ffl^o© 7 {mmmmmm^^m Y^^yt \.x<dwz 



(61) #^2 0 0 2-5 3 9 0 9 3 

F^^y«, xyfn^fM (Matsushima^J. Biol. Chem., 269:199 
76-82 (1994) I $5<fct>*Kitamoto^©Proc. Natl. Acad. Sci. USA, 91:7588-92 
(1994) ) (D£5%;m(D7°tiT7-^lc&^riZnrco 
[0 15 9] 

Ell 2 A%0mLi:mm?2>t, ^hVf^-^(Di/X'r-fyK'MtS^M (aa 
280-314, aa315-35U aa352-387^«ttfaa394-430) fr\ HDLggft ; LDL^g 
fofflWM&M (LRP) ; (perlecan) I te^tf^y hGP-3000-a 

Tfcfc, VhU7°^—tr^Clr/s^^7°@a^J (aa42-1554o<fct>aal68-268) Rhi 
ttU^JSSfcftlr (aal93-298) , Cls (aal75-283) N Ra-SiSH? (RaRF) (aal8 
5290) *5i:r;^;l/>"7A^#tt-bUy7 0 P'r7-^ (CSP) (aal81-289) £>5§#^ 

[0 16 0] 

VbU7°^-^©7^/*^IHc (aa42-268) Ji, F^»&£#Ok 5 2{@ 

r (Leytus^cDBiochemistry, 25:4855-63 (1986) ; 43<fcD*Jouraet^©Biochem 
. J., 240:783-7 (1986) ) , £ J^I^Cls (Mackinnon^^DEur. J. Biochem., 
169 : 547-53 (1987) \ ^OTosi^Biochemistry, 26 : 8516-24 (1987) ) K 
&^TmfeZftrcffiftm}KMT^Zo (KDClr/sF*-!'^ Ra-£7jS 
0^, C 4/C xyf p^7°f-^-^\ hU7°^7^y©Mtt 

itm^ (Matsushima^ (1994) \ KitamotoH (1994) , ££tf*fflflS^«£#fl? 

$^§c^^Tt§^;Vi/7^^KUy7 0 Df-7-^^Tfili©-feuy7 0 

Wp^^D7°n-r7-^cD7X^^y#^ (subfamily) O I*] 6 O 

cin&^s fillMai-1 (Wozney^^Science, 242 
: 1528-34 (1988) ) , iJo^tB'a 7^3 7^Xjg M=t>f K (tolloid) Mfc^ 



(62) #H 2002-539093 

mH-MM'^-yikfBM&n (Shimell^Xell, 67 : 469-81 (1991) ) , W 

mmn(Dftmfc&^T&&um%mcLm%>vx ; 7(D 1 , 2 Fp^>tr 

^5^D 3§§#§7X^yy|i;^P^7 0 f-^-^\ (ft&3g»je>$Hfcfc*nfc 

m<m%<Drt*-><k\cmt>*)m&£mt>ft&) $§7-M7°px7~tf-i 0 
^7 o px7-^a©^^M,^f£^n/to (in^ws^ 

neuropilin) (A5gfij«) , fc<fctf l*£H£j&fe <k OTilffM^ «-« 
K^3<fc ^§8t> D & D tW£3 5 t 7;VP F la^tt 

[0 16 1] 

mi zfcvYV7*-v<Dm&<offim* J 3-%.%*>e>~e&Zo £©7°pt7- 

1 s K^^y (Clr/s) ^ 4m<DW&UL&mfc\ i *'{Vfr5h'V^&o 
Uy7°Px7-^F^^y«^^^y;V«^S^ 0 
[0 16 2] 

[0 16 3] 

7#--tf0#£fi, m?L^*^©*M (^ijx.«\ *K&m 



(63) $^2 0 0 2-5 3 9 0 9 3 

5o Hot, jffi©^^«ktfjiff> ^fcttfte^^^^^s^Jc^ji^^Pi 

[0 16 4] 

loo^oi^mwt ^Sif^vy-;^^ .^yte*- (bbi 

) T&S (Birk«Methods Enzymol., 45:700-7 (1976) ) 0 BBItt^ U y7°nf- 

^ffi?Stt£W^Sfc^fr£^5ftT^S (fllfcfc^ Kennedylf ©Cancer Res. 
, 56:679-82 (1996) £r#M£tlfc^) o h V 7°£~ If «\ t: hO?L 

mhmt^mt, ( 1 ) ?LM«^/i«?LM^&^i«^^v h v 

£PMT£3M8£LT, tpto. 0 0 1~1 mMmMomik^U^^M 
-r>^-ecD^ttSM^r£*3J:t;^^^^7^-- (zymography) fc.fcD^Sft 

^hvy^-mmmm^nm^-vi&y^^^ct^^^o bb 

[0 16 5] 

iiii 



(64) #^2 0 0 2-5 3 9 0 9 3 

£ftfctClr/Cls£> J; 5 %V h U 7°£-^h0»}ima^7Jc£a^ 
[0 16 6] 

yz-vtmmmtv f u y^-^tcomm^m^jmu ^ltv f v y°z 

— tfO-tU y7°n-r7— tf F^yCK HAI-lOM^-y^ F ^ y £ £>t@KfP 
[0 16 7] 

#^*5«J;t>*^o mAb^tP^M : FM#7yf-v F U 7°£~ tfmAb 21-9 fct 

, mmm-$nrc£5ic &m<D 1997, ££tpefucp»<r&, 1997 

¥1 7 S^ttlM^tl/cDickson^^gl^aiJi^O 8/9 5 7, 8 1 6^ 
M«£#M£nfc^) , T-47D?LajS^^I?nf:7 h )J ^^--tf^M 

y^-HAI-1 mAb M58*5<fctfM19&, 1 fcfHIgLfcfc 5 fc, 95-kDaV F 'J 7° 

tf/HAI-im^^^ LTffl^TiSBiStlfco 
[0 16 8] 

fch<D?LH\ T-47D?L»R fc«fctfirrSV l.lB?^^^^^^^^^" 

§ V F U 7°#-€05»gl V F V 7°^-^M?L?Lli^ £ *K SV40TjriIg-^ 

mt (immortalized) ?LM^±^W^<fcD, fe<ttfHML)@Wa^i 



(65) 4^2 0 0 2-5 3 9 0 9 3 

-tfmAb 2 1 -9— fe7rn-X • 5 ^7/77^ --rW-^-Mifc^WLfc 
oiE^Sai^pH2. 4©0. lM^Ui/^Jgffi^-e^BtU CC^pHtfli 
■CfffcLfeo #^f*{bvhU7^— tf*»»rs-fea&K:, Efltffcv h U 7°*~ if 
&J:£5HAI-l£\ £f\ lfilM^S^V^T-47DW-ii@pj:g^^ryf-HAI-l mAb 

iffiSM#) £<*5fc2 l-9-b7TO-XA7^±KiiU ^LTlS^Se 
^^^n/cJ:^^ (Lin^© 1 9 9 7) , pH2. lM^J 

™sv i.mm-mwwM^7y^hvy^~^2 

[0 16 9] 

^X7^7U M^©^#&T^fe^TSDSMM«^T^b, ^LXm 

rsDS^ur^U;vr^ Ky;v±T«^l)$Wco «$$#£*ft£<D£*r$£ 
im&y^&^TsmmmWm^vMmL ; fc^^^v^Ty;Hkx h U 7° 

[0 17 0] 

VKU 7°ft~tf g> 4 5 - <fc 2 5 -kDag>7? ^ ybOTg ZMgJ^IS 
: ILfrfJfaf 9 5 -kDaCOV h 'J 7*£~t?$aft^ tufSO £ 9 C M— fe 7 7 P 



(66) #^2 0 0 2-5 3 9 0 9 3 

-X • ^P7h^77 -Y -*5<fcr>*r> T^V hU 7°^ —tfmAb 2 l-9-*77P 

TffiftmnimmvftMu ^t^'^yftif-uf^ (pvdf) m^l^ 0 

dtlS 2O077^> b©75/^fB?iJ£\ x-;Vtv# (Yale University) 
©Howard Hughes Medical Institute Biopolymer Laboratory $5 M. Keck 
Foundation Biotechnology Resource Laboratory^ $51 ^Ts t£^H^£ tl/c X 5 
ICLT (Matsudaira©J . Biol. Chem., 262:10035-38 (1987) ) fflfcLTco 
[0 17 1] 

b V 7°i/ySMTfe^B0C-Gln-Ala-Arg-AMCOH^^ £ D^^^tl^V h U 7° 
*~ ifg)gaft#fl?%'& : P lg^^bT7;^-y^/c«U^y^^^ao 

H§^nt#S 0 cin?)OMMortT\ t-7^;v^^;V*~;v (boc) -Gln- 

Ala-Arg-7-75 7-4-^^;V^Vijy (Sigma; St. Louis, MO) 
t>©?feSi:Slt>n5o £©SSI£ffl^T, ^hU7°£~t?3N pH8. 5 CD 2 
OmMhU X (Tris) M^*c\ 2 5 "C^&^T, 0 

fc 0 mmnmmizo. imMt^ofc 0 r^^M^^^^^stt (Hitachi 

, F-4500) TilJS L /Co 
[0 17 2] 

M7'P7ha :gag1xm ^L/c^D, l 0%SDS-PAGEf#«U pv 
DFlc^^tfl^^ ,M^TmAb^Cj;D7 o D-7b/c 0 ^SiSttO^'J 
^7°f-K£\ HRP-IIIi^irLi^^cfc^ECL^^^ (Pierce, Rockford, IL ; NEN, 
Boston, MA) ^fflV^T aJUithfCo 
[0 17 3] 

M5 8-^7TP-X^7A©|g|^feJ:t>V$a7/77^x-r^-7PVh 
^77^- : mAb M5 8/^;V©CNBR-?g'|4fb^7 7n-X4 B • 5mg^- 
(Pharmacia ; Piscataway, NJ) JClEfBSnS X> ft y 7V 

a7/77^~x^#7A£PBS^PiHkU ^LT 1 m L (Dts =7 A±^T-47D 



(67) 0 0 2-5 3 9 0 9 3 

^ll«^^il»7mL/|0»fItfCo ^(Ots^h^l 0 
m L OPBS^ 1 % b V h y (Triton) X-100T\ 1 0 m L ©PBSTift^Lft 

o £3^fiS£0. lM^U^y-HCl (pH2, 4) T?}8B6U LT 

2 MbUXv (Trizma) ^ST^ftlLfco 
[0 17 4] 

HAI-2CD7— ff>MJf : T-47D»^P>©liRNA (10/ig) £^14 U -^LT 

m^im^^s ^m^i-^uym^Lrc 0 com, trnztizx^K a a 

waguchi^cDJ. Biol. Chem., 272:27558-64 (1997) ) , 32P-|IfiHAI-27^^ 
[0 17 5] 

^f'JV^ : MODELLER (Sal i=f ©PROTEINS : Structure Function & Genetics 
, 23:318-26 (1995) ) T*mi Zfrtdm^'rV y^M^RLX, 7hU^ 

— Wkvyfuf-r-wt-fy (bid ©3^^ *5J:ifHAi-i©2o 

<D?ZLyy }**Jy<D3%jfflm%m3kLrz:o 7W^A • BLAST (Altshul^© 
Nucleic Acids Res., 25 : 3389-3402 (1997) ) ^ffll^T, V h U 7° 

&MT~-#~-rty# (Protein Databank : PDB) (Bernstein^J . Mol. Biol. 
Chem., 112:535-42 (1977) ) ^MMLTco ^TOil^MfB^^WS/':: 
feJCBLASTfe^L/fco PDB^e,Oxy (entry) 1 hxe<D h n y\£ 8t 

m (identities) 3 4%, (positives) 5 3%33&XSMMM (gaps) 6% 
T?&oT, V b U T^—tfeJ&^&I^T&S £ t^M^f£^n/Co PDBfi^X 

-tfPl^&J K^^te^cS 4 5 %^«tO*5tjg 5 6 %T^oT, HAI-l<D7^y 7 

K^^^o^f^^-PfeSeit^Mi/^^tifco -Sfcfi4 5%:fc<fctfflfcg6 2 
%^o|B]C^§y- laap^\ HAI-107~^7F^^y2^3i^^-r^©^ 
ffll^n/io CHARMM7°n7^A^T^7V3 y^HBUILD (Brunger^OPROTEINS 
: Structure Function & Genetics, 4 : 148-56 (1988) ) £ffl^T7j<fg£:ilJ D ^ 
Tfeo C©^P^7A • CHARMM (Brooks^OJ. Comput. Chem., 4:187-2 

17 (1983) ) £j§B^5;*-£*-fey h • CHARMM 2 2 (Mackerel 1, Jr.#© 



(68) #^2 0 0 2-5 3 9 0 9 3 

J. Phys. Chem., 102:3586-16 (1997) ) ^^ffl^T^T^jI^IBSft L/c 
o £f\ Mi^TXxy7°K (Steepest descent steps) 5 0^3«ttf 

H^PPxa— FV - 57V yX-r i y7°lC (Adopted-basis Newton-Raphson ste 
ps) 5 0 OKX^m^itLTco ft^Wltl^ EP^MD©^5a^ay» 

s (DmnlXf-yy 0 t 3 0 0 KcDU&tfm^nfco CHARMM^T £tlfc*XX^ 
(Hoenig) mmn^^ (Sharp^OBiochem., 30:9686-97 (1991) ) ^ffll^T 

Y^^V 1 t£<DArg-260:j3<J;tf£xyy F^-f V 2 ^©Lys-385^ X D V 

(B chain numbering) ^ffl^TO, S 1 £|S{itfr £ 0, P 1 ^g£Asp-185£ 

(Dmvwmmmz 1 7~ 1 9 At^ot ^omd&j; d £>&&*n;:&£?&ie 

C ^^^n^SBM#^iJ7^^^5 a U—>3 > (Self 
-guided molecular dynamics simulation : SGMD) (Wu^cDJ. Chem. Phys., 110 
: 9401-10 (1999) ) £ffl^T, V F V tfEHzV >^Pf7^€ F^-f > 

tMI-lO^^^^F^^y^O^OSI^W^^tfcio HAI-lOP 1MO 
^T~yVS^/c^757S^^FU7 0 ^-^&OAsp-185©^;l/^^;Vg 

PDBT*<Dxy F U — 1 avw (Bernstein^© 1 9 7 7) 0* 

m f u 7°y tohv y°i/ >m#<o x -mmmxmmi£ft% z . 2 ~ e . 

OA^I^^tlfCo VFU7°#~tffci\ 1 0 0-2 8 0 p stfay^z.- 

^-^K*fii53Ki-rs<j;5Jt:*rsfefefc@^nfco ^it 1 0 0 P sosgmd^ 
v f u 7°^— t?£38trs c t & < tf ^n/co 

[0 17 6] 

fc@gf|g>*gi#m L^ffi^MMMl^uxk^ : mmm 1 2 k^t, 

V F U 7°£~ t£W\ t: FILft^OHAI-lcD 4 0 -kDa7^^ ^ F fc£> 9 5 -kDa 

ffifatttMLx, T-mmm^K^tLximMmmtLxmmnrco vf 



(69) #^2002-539093 

£C&l^5~e&o/Co 7^PJibU7^>1Mj|iJ (Ruhlmann^cDJ. Mol. Biol 
., 77:417-36 (1973) ) £<fctf#^*©a©7W7~lfBB§£iJ (ZbyrytH 
©Biol. Chem. Hoppe Seyler, 372:255-62 (1991) ) 5 &&£@<D-fe V V 

vHJ7°£~t?te\ MTSV l.lBO?UfMai^n/cSV40T^b?LM±M 

M^n/cv^) c ens, cftzvmmfckvm^ftrcm&m&ffi'mkznrcv 
b u 7^-€i^^^M7t/M^^iiwm^S]^#L^o c ©smsir 

fl?$t£ft&V\, GWfrkO) bV 4 5-kDa(A§|) 

*5<tt>*2 5-kDa (BID £\,^ 5 ffl&tt<DM 2 0©P©# U^7°f- 

F^Mb^n/to CftfcttLT, (T-47D»^&cO) #^{fcvHJ7**~tf 
o©^II^>m^»T7 OHkDa£V^JI&tf0*t3Wf 5 1* 
$fcLTSi&£ftfco MTSV LlBi»P.fI$tl^ll©i^, ^ 

iiv h u 7°^— if h 2*iiv h u 7°^— tf ^©^wii^$n/co envois 

Utt, mibvbU7 0 ^-^i:2^:fl7 o a-r7-^-efe^^ £ftfc:ftLT#lg 



(70) $^2 0 0 2-5 3 9 0 9 3 

[0 17 7] 

5 -kDa4oi:t; 2 5 ^/mMWMft^ttLko 25- 

kDa^B||^S|#5n/c7^y^S«WGGTDADEGEWP^feo/io COlB?'Jte\ ^ 

OO^^J^S^D^oTV^IB^J (SFWTSWAFPTDSKTVORT ; TVORT QDNSCSFGLHA 
RGVE) tf#£tu ^LT^(DM#«VhiJ7 0 ^-^tD7 5y^^3fil^iJ^^ 

[0 17 8] 

MI-l£<D*@Sfpfflfc:<fc3V h U 7°#~tf©PI* : HAI-1, 20©7 p PtT— If 
PfiSK^-O (Kunitz F^^» £^t?*y^g&*^ vHJT^—tftf) 
*S#* y^^gh LTN^^tl/co bfr L&tf£>95-kDaV h U 7°#~tf/HAI-l 
^ttfco^m ^M?iJ2^fBic0^9^^7f-y^M-?gtt^^^n/Co Kun 
itz ffi^i:W3M^^t>^^^T^Uy7 0 nx7-^lc|S^L, ^ti£ 

Ba^-rs ctmnznx^z ctfrz, 95-kDav h u f^-^/mi-m-^wo 
^^y^mmm^^^^y^-(Dm^yicmm^u^(Dmm (1 mg/mi 
\c&v§ivrc^tmm%.t>ftrco i^ot, hai-i^hj7°£ 

^H^iJfflL/to v h U 7 o ^-^*3J:^HAI-lc0M#^A?L^?)^l^ntt^P 

7h^7^HaD^iiu ^u^yMtm ph zA^nzmm^Mk 

Vim^mnLfco £<D^hV7°$~-V/mi-l7°U^U-iS3y%pR 8.0KLX3 
VhU^— tfHAMCDHCfflSf^ffl (95 kDa #g#fc:t3tt£) tfgC&Otffi 



(71) #^2002-539093 

013C) o CtlkOSSMfci, HAH^VhU7°£-##PI*#jT*&?K (1*16 ©2 
[0 17 9] 

HAI-1CDM*S77^ > F t V F U IfOHe^&M^Sv F V 7°^- 
€/MI-l£b£ : H»J 1 &C&^T&, 2^©V F U 7°£~lf/HAI-l^tttf 
A?L^e>ff^^n^o "f&fc^s (l) vFU7°£~ lfi:HAI-l©40-kDa77^ 
^F^^hU^-^t (2) HAI-l©25-kDa7^^^> / h-efe^o £tUt£ 
b*C\ T-47D?L^»^*5V^T^. 95- *5J:tf 110~kDa<D2O<7) 

VhU^-^^*^-VhU^-^mAbfc«t^T^ttJ*nfc (Link, 199 
7) o CftZ(D2^(DWftWteffi-MI-MC&^T&1fc&Zft, £ tUiT-47D,«- 
110- tS&Zl 95-kDa^WiHAI-l*^WrSCi:^i^SnSo bfrb& 
tfk, HO-kDa^^^^f^&^^a^V^o bfc*ST, cn^<DZW.^W(D 
fRttteWttZfctb, ia-HAI-lmAb M58-Sepharose*5 ytf^VV F#V;V F 

i^C, 110- 43<kt>* 95-kDa^f*OM#^^L-HAI-lmAb M58-SepharoseJC«J:o 
TM^$n/co cnkO^ttteiQ**^ Jt>tfW^X50-kDa:|3<^95-kDaCD 
20<D±g&HAI-l 7 "5 ^ y F ft & £ * 7 "7 

^ y f ^g^intt ^Pvh^7>f-^o mil 2 z> y 7n v f x* 

M2ftft> fiM^n/cllO- feitf 95-kDa^#©M#^JS7tjSfiJ©^#ffiT^ 
[0 18 0] 

50- ££tf40-kDa HAI-175^ > Ftf^tl^miO- fecfct; 
y7>^7y^^;PF#V;l/K^^^ll^#b/c (04) 0 95-kDalfl^f* 
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<D5o-mtmv&W}&&%m?5o-ffl2i#y>WMfcg&Lrc 0 no- 95-k 

Dalt^tt^-rnfeH^bm-HAI-l mAb M58 (M^nvh^77^) 
Tli^n, m<Dffi-m-l mAb «19^fC)A/7Py bMiaotttB^ 
ft£<DT\ utl5©50- 43<fct>*40-kDa^y/^K^irL-HAI-l mAb^@S#ffl'« 
HAI-177^yh?feSfcHt>nSo £©t§!^ ^«E&*©95-kDaV F U 

AI-lO40-kDa7^^ > F JcSS'&bfcV F U 7°#~ t?£^TTS £ ££^f 3 
o 110-kDalI^{*«HAI-l©50-kDa7^7^ yh^MtSo 
[0 18 1] 

t)ji^n/-c v f v 7$-vm<n^7xm& : v f u 7° 
*^#e.«vhU7°^— i?©-b';y7°PT7— i?k^^ y (bid &££;hai-i 

©MKunitz h7^y03^iMI< /cfeO^P^f'J Vfltm^Tz 
o 7h'J 7°#~tf£>M* >v^|t £ LTfi t. F © F P bfc 0 V F 

tf53%T*&£fr£>, VhU7°^-^f(D3D^B^iE5l^^7 :1 VV'r§(: fctf*?t&o 
MI-l^KunitzK^^yi^^^fc^^^^y^^^^bT^s 7)W?\>(. 

Kunitz F ^ y 1 43 £ tf2 £ 7 V-^T ^ P -f F 0 ^ # M©f B?0 |i) 

§lRMS^M£#«C^M#2n& (Sali, Curr .Opim. Biotech. 6: 37-51, 
1995) o 

[0 18 2] 

vhU 7°£~tf£ F y 7°yy, Yuy\^yft&xsmim^Tmm^wm-'$. 

tem^^ct%MMt&o f&t>%, vFD7°£~ tfO-bUy^P-rT— If F 
(B-fO &31@£>^X;V7^ FIS-& : Cys-27:fe«J;tfCys-43, Cys-162*3j;t; 
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Cys-166, Cysl87^<fct>*Cys216^ > rSBr^tt^feS (^S#^«B-ilg{*^S 
^^T^^tlfc) MSer-191 His-42&£^sp-97«M$EO^y£-£^ 
fi)cU iltlBaiiOilfiiffiitao Cys-27£«fc?%s-43©l!g<D^X;V7^ F 

*5 tt S IE L fcg^Arg/Lys t OlSIfttt^/Tt^H«f u X £ -&*r £ 
(H»J2) o Cys-216^3«ttfCys-187©P^©^X;V7^ F\!S^% £ tBcAsn-220& 

t%o Gly-215, Gly-216, Ala-217:fe«fctfGln-218«SlJ|g'&#y V F ©AntefitB 

•rso skd^^f^ ^mg^fi^M-rsLeu-is, Aia-20, Leu-21, 11 

e-26*5<kt5Trp-58JC<toT^^nSo Cys-2743«J:tfCys-430H©^X;V7-f F 

#g-a-ttiie-26©ffi»*s^b*rsc ^(^«o»^iit$^o cine> 

©^fc&q*.*^ VHJ7°X— tfteAsp-46, Asp-47#«fctfAsp-91fc:«£oT7&j5c£ 
[0 18 3] 

V bU7°^— tf^H|LTfe|l]i:77 0 P-f-^fflV^T, HAI-l£>Kunitz F^^l 
*5 t fctf3^*5ttS^X;l/7^ F^^r^-fybfco RunitzK^^yi©30©^ 
X;V7^ FM^^Cys-275hCys-296, Cys-250^Cys-300, Cys283fcCys-259©^ 
\Zh%, 0 Cys-250^Cys-300cDr H 1cDv ? X;V7^ KSg-&ttC© F^ yOJ&ffi&fr* 
£&RiU Cys-259ilCys-283(Df| 3 1cDv ? X;l/7i' FIS^^Arg-260 (Pl^S) , Arg-2 
58fe<fctfLeu-284 (PI' W$) ft^fflttZo 
[0 18 4] 

HAI-KDKunltzF^^y2©^fe30©^X;V7^ FIS^ Cys375-Cys-425, C 
ys-384-Cys-408 , Cys400-Cys-42 VkMt%>» Cys-375 1 Cys-4250 Pe§ <D ^X ;V 7 
Fiafr«KunitzFX^y2©^g^^M1-So Cys-384^Cys-408«Lys-385 ( 
Pl£§g) fc'J:t;Leu-383 Gf^Pl' fflg) *MtSo Leu-383<D&«&Kunitz 
F^^yi^e>OArg-2580teS^a^*r^Ct^$gfH*r^tT*feSo 
KunitzF^'f> / l/6^©Leu-284^l@^'r?>^S«Tyr-409^fe§o otxP>2^^ 
3g±©EfctfKunitz F^-T y2£>V F U 7°^-^©^^^^^ RJt£ft^& 
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[0 18 5] 

^krg-Z58tkrg-ZQ0im20Amnrh^Ctl^Mt^(D^mm'Vh^o HAI-l 
©Arg-260«V F U 7#-V<DSimLKm-&iT2>t)\ uftfcftLHAI-lfDArg-258 

S (Bernstein^, 1977) 0 l^ftKD^fc, 7vH F U ^yPI^g-e&Ilefc: <fc 
D N HAI-raiCysKJ; QftMl£ftrc2^<DKrg&m*7riT7-Vfo<DMntchsv 
^Sfc^fSo ^gM^jjnxT, HAI-10Leu-284£vFU7°#--tf£>Ala-2O, 
I le-26*5<^OTrp-58^ X o tM? tlS j^Jc^^r >y F ©fSfc W*J<&fflHffrB 

[0 18 6] 

S<DT\ PI' Lys-385«KunitzF><^yi^&^Arg-260J:D!i<IS'&LT 

mt LTArg£kODuP714JiPl^g£ LTLys£&C>$tlH££ D fc6fgMW*r 
% (Weber?), Biochem. 34: 3750-7, 1995) 0 Kunltz F^^^2©PlgMft (Lys-3 
85) fVhU^— IfBHiSlgPffifcCK^^fflS^fcin^T^ KunitzF^^ 
y2^$5^§Pl^SO^CD^^^Hb/t^g (Glu-386) &Slg|Hu«tf §Lys-38 

MHOS^^ST^^Gly^eiT^So ^£#Sg&^g«Leu-383T*&£o 

R^fS (Sl^^ijp^T) o CtD^g«HAI-l©KunitzF^^yi^5©Arg-258 



(75) #H 2002-539093 

lcm% U Kunitz FtJyzbmfrfD&Zfifa&'VV h V fZ-VKmSt* Z 
ttf7K®t£fts cltl^Kunitz VXJyiKttMLTV b V fZ-WcMt&ZO 
mm'mZ-£ibtei&T2#Z>&<D£&frft& 0 Tyr-409«$5£S1' K&GMKDby 
7Km&?&o Tyr-409^Cys-384-Cys-408>> s X;I/7 4 K^fctf* LTLeu-383fc 
ISU LfcA^T, 2^(Dm.M(D{mmm\mmt2>(DX\ Leu-383*flf5£Sl 

, HAI-l Kunitz K^^Ui, HAI-1 Kunitz K^^>2'J: D h V 7$-M£fc 

[0 18 7] 

7~emm\Kfrt>n& ^bv y^-^-Mm^^y^ lx^ 

bV7#~V(Dr$mil'\<D&&V&&o tf^oT, VKUT 9 ^— tfO^y^ 

mm^m^L<r^^y^^^mmn±.t^tMmwmmm(Duybvi- 
^tnMmmftrc£^?mnx%>&o 

[0 18 8] 

m%mzm%W}m<DM^<Dn*TVyytf±mL (BeckS, Biochem. Bio p 
hys. Res. Commun. 190: 616-23, 1993) N (KDMUXfUf-y-^m^LX 
l^S (Talhouk?), Development 112: 439-49, 1991) 0 H b&fWc&ttSV h 



(76) #H 2002-539093 

vtft < Kfemtznrczmt^mfezn&wmz&vTZzimmzti, y°& 

[0 18 9] 

T*&tK %<Dm&fa (110- 43<fctf95-kDa) fe^A/ 7ny Me<fc DgSMfctti 
-tf^f-yif^^e^7^-"e77-b^L (Shi5>, Cane. Res. 53: 1409-15, 199 

3) ^MfSi^^y^mmtLxm^nrco ctizvmmz, -*m*hv 
^j:mi-i^^n^o«^fb§y^#i-^(i fc*^, femmmmm 

[0 19 0] 

HAI-Hi, 55-kDa, ^&JH£ LT N ^<DC^fc&nt£$£JIM5I 

K^^g^VT-g^tlS (Shimoniura?> ( J, Biol. Chem. 272: 6370-6, 1 
997) o clfltes §IISl^MM©JI;WcD7WX^55-kDa T*& D , m^Mt^U 
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mio^mi icwmmcWiu ^m$y^?n(Dwm^z>ct(DWi<m 

(aot^^nSo HAI-l<D50-kDa 7??* > h \*m-l<DWW\M'V$>% £ b 

©^fc^fcLT&tBSftfcdfcfr^ JgF^y£5£V>fc#3.kn5o 50-kDa 
HAI-lttKunitz F^^y&XXJldmmfo F^-f y£>M# V b V 7°£- 

€ t ffiSfM b T 1 lO-kDa^^ffMT 5 t£££>£#*.5ft£o 
[0 19 1] 

50-kDa HAI-1 77^yh©I%Sm> C*flg, ^Kunitz F^^ 
j£B£&pJt£1W&D> 40-kDa 77?*yh%$££.?&£&t>tl& 0 40-kDa 7^ 
^ > h t07 ^ / 7fc$ffigB^J&GPPPAPPGLPAG'T?& £ £ ^Ir]S2 tlfc (Hfi«£> 
<fct>* Shimomura5>, 1997) £>T\ £ <D77^ y M££Kunitz F^y 2£r#^ 
-1-S£D^-h^^<«^t^ (ShimomuraS, 1997) 0 bfc^oT, 40-kDa HA I - 
1 77^> h^M»t-*©KunitzF^^y (KunitzF^yi) ftcktfLDLg 
^F^^^^WrSfeO^H^nSo CO40-kDa HAI-177^ yF&£ft 
V h U 7°£~ t? ^^WbbT95-kDaS^ffMt-§ C £ £>T?t S 0 bTV 

&&J£>70<D7 5 ^ 36^tf ffl«J<D$gl54fr 5 160££ <*IB^IJ £ IrK? 

HAI-KDArg-153^$5^^40-kGaffi^ij7-5^y h<DWm^X-D 
T^Lrc&tDt^ft&o 40-kDa y F £&MbT, 25-kDa 75?^ 

y f (iKunitz -r y 1 1 f* y©»£#w u v f u 7#-vtm 

S#fflbT85-kDalI^^ffM^#S 0 <m&©^ti 0 Kunitz F^^^2*eti ' 
* < Kunitz F^-Y yi^V h V 7°£~tf£>Pl#|£ F^-T VT^S £ L^C 

[0 19 2] 

HAI-lc0KunitzF^^yi^x'h'J7 o ^--^C0ffl^^i|^T#^ F*-fyT*&£ 
$^^ny^a-^-^xUy^&cD|i^J:D^^n§o Ku 
nitz lF^^y$3i:t;Kunitz 2M#££>, IE^#«bfcPl^S (Arg-260F^ 
-ryi$5«tt>*F^^y2itiOLys-385) £^PtfSOT, ZtlZlZZtlZtlhV? 



(78) #g 2002-539093 

$srv vmm^tcmm^xmmt^mm.^^x^o KunitzK^yi 
(D%mwjt% x 9 immiztjjfa^tf&o c (Dmrnmitumtz -r ^2 

ffl^M©40-kDa&<££/25-kDa7^^ > htfV h U 7°£— tf 
[0 19 3] 

F^^y (PlMtefcttSArggfc&Lys) £^ff££ >v^Jt?)^iGenBan 
kfcfcl^T^Sfibfco Mc:JStt5HAI-10Arg-238fcffly$«# 

$tlfcdO^^^^^GeneBanWCfent§^X#^ (ABOO 6534; U78095; 
£?AF027205) £WU fl&ffit?^-> (MarlorS, J. Biol. Chem. 272: 12202-8, 
1997) ^fc^HGFT^X^^-^-^y^lf^-2 (FAI-2) (Kawaguchi 5 , J. 
Biol. Chem. 272: 27558-64, 1997) t^^nfto HAI-1 £ IrHUKHAI-^ MKN 

tlfc (Kawaguchi £ , 1997) 0 HAI-2tt^©JlMM H^^>fe«ttf J f 02O£DKunit 
zK^^^T^-TSo HAI-2^fckl hii^^fefl^ntl^o ^tl^2{@ 

(20(7)KunitzF^y) o ^-n©HGF7^x^^-^-©«^ijn^T, KH~ 

aS^cD^M^^f (Delaria^, J. Biol. Chem. 272: 12209-14, 1997) 

[0 19 4] 

f>mM(VLe\i~2Mt^hVy$— tfpfflX Leu-18, Ala-20, I le-26*5cfcOTrp-58 



(79) #^2002-539093 

icMMLfct^ K & ii © jEfck'MSfM jg C 5 fc^ C £ fci^f 3 o L ft o 
TVbUT 9 ^— tf^^£D|Il@|S^iJ (HAI-1) JcJ:b^LTMlf^-y/HAI-2t 

^v^s^^-rso ££>#x.7^ vhv7$—&®mfti (hai-1) fej;t;fl& 

jga&^tfMTsv iAmmz&^rmi2n%z£<DMmK£t)3in'£n&o hai-i 
e>##v b u tf o^-a-^^fcioi^^nfco 

[0 19 5] 

110- *5<ktf95-kDaV b U ^^-^/HAI-l^I^cD^CD'fb^SM^^^ 

HAI-l (40- *3<fct?50-kDa75^>h) «\ ^P)0^Xl5j;«t/clI 
^©IMX^g^VTSWc i:i ©^;Vl:bTia^§J:5^t3nSo 
^#e>«> V b U 7#-€fcftLT'>*E>40-kDa HAI-1 

£<fcoT95-kDaV b U T 9 * — tffr&MLfccl fcfc&g*rS 0 C©Jt«W4>S© 
40-kDa $V/Wn<omt&, ZfD'bZftVJX&ZXf&ft, t-Wi/^fr 

^CSi 5 KJSfcfU bf^ST^/l/tMlltl^ b U 7°£— tf/HAI-1 
[0 19 6] 

s&ofcjsfcftSo ttmj imnm\ i ^4y(Dim%:^tz>o ru ^Kumtz 

K^^y F^-fyi^, rilj fiKunitzK*^^ l~LJ «LDL^#F^^y 

TfeSo M^^^m©^^nfcmax^tt^»ij4^fHi(-r§o 

[0 19 7] 



%tc mm 0 »^7 o pf7" vtnmte, ^hvy^-^mmtiai 

&^JlC£LT95-kDa V h U 7°*~t£/KSPl ^tmi^T80JX_h^M'7*U F 
-v£p-y£^££#fc 0 ;vf7U K-V&95-kDa V b U 7°£~ If/KSPl ^ 

mMX^^kblZ-O^xmULtco £ ftZ<D%i-V h U 7°^— tfmAb«T-47D?LJS$ffl 

y A^te, vhV y 0 $-W±^m&Mk-mm%£V2^(Dv-fi--ft%fr 

w-oimxiio- 33£tfd5-kva(Dv h v y°^-^/is?m^wt Lxmtmm 
nv-K&zimftv^'yftffift&t LT&mnrco cn£ wt-v h u 7° 

*~ tfmAb&cIcl^&inAb M130fc^<*n (017, W^l) , VbU7°£~ tffi 
±^LT^«fectt;^r»^^ilU^20©^f*§y (110- &£t/95-kDa) 
*(^lti$n/c (017, P-y2) o Ctl^L, mAb M123 (IgGi) £95- 
^110-kDa^hU7°^-€II^#: (017, p->3) ft&mcmAb M130^fSii« 
ij\ mAb Mm&W&WbV h U 7°#~ t?£fgW^ Ftcfcot^tl^J:^ £ 
(017, mAb M130 J: D^<fgfiLfco 110- fe<ttf95-kDa©V h U 7° 

, U-yi) o •ZZKnkbjo&mw (IgG,) %m&.~3tf&fctbK, =L*ffir?hV 
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V b V fZ-Vte^tn&tfi-^ h V 7°£— tfmAb 132KX-oX%mtnfc (017 

, ^n^nu-y5^s^m) t>\ mAb M123 (017, zn^nu-yHo&TSs) & 

<fctfmAbM69 (017, U->dt3&mo) liv h V 7$-&(Dr#imM%mMt %> 
[0 19 8] 

mmmm-M^Qo/m , 006 , & x n 1999^1/3 9 0 izmnsnrc^mmtt , 48 

2,848 (Dickson?)) , 1997^10/3 27 BtBJiOU. S.S.N. 08/957, 81 5 (Dick 

son£) «^n5^#^lffl^J;Dffilffl«^aiA^n§o 
[0M^1W&H^] 
[01] 

(ifLVbU7°^-^mAb 21-9£ftLTft&i£'l£©&£110- £95-kDa£y^ 

m^>'^^«lf«7> / ^-7A^PK§C^^^oT2^cD7 0 --;K 40%7° 
-;KA)fei:tf40-60%7 o -;KB), K^jljLfco M73©#fflfi£££DEAE^P 

V h 7^7^ -^fflV^T^L/to DEAE^®^«Ei3*C0V h U 7°#~t?££ 
^IqJtC^^nSnAb 21-9£ffl^fcM*7*Py hfffittc&vXMfeLrco 95- 
fc'<fcmi0-kDa£> 2 KWx^nfti 5 fcfctHU h U 7°£ 
-€&$fflL&frofc 0 Cfc&^TfciU 7°-;V^n/cll0-kDa(P-y 1 £ 2)£5£ 
tf95-kDa(P-y3 t 4)©M73^®^fM(^mb)feb<^95 0 C D 
)^5 5j v r B lSDS-PAGE^/coT)i7t;^tT 1 XSDS^y^^ijrfO^T-l' 
a^-bLfCc £fc£n&mAb-21-9£ffll^7XX£y7~Py hT&Kfrttfco H 
0-kDa^yA7^M^;M©3i^W>b/co LfrL&tfCu 95-kDa£y^7 
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[02] 

fflftLT* 1 XSDS^y^MtSM^y^a^- h bfc 0 ^y7>«SDS-PAGE 
«bfc£5k:, 95-kDaVhU7°^— tf^i^iiig^y Ft LTtfctfJLfco 

n a £ ^ ^ pjtre& o /to »m^^f-^4oi^r^, %-m&smztu%. 

Ts »J^t^^^X©85-kDa^WbfcJ:^/>$V^l^*fe^fc^ajb/c(P 
-y 1 ) 0 £©85-kDaV h U 7°£-^li^«fc^»^£v h V 7°$-V 

A-^lTI/^o ^ftte-^ft^tlBP - 40£5£tfBP-25, 40-43 £025-kDa&a-£ 

y^^&3 0 

[03] 

( £ O^ftfcMO-kDa^-a- * y^ * #V U y H31 b /c«1^f* V h V 7° 

m$i&M<D95- kDav h v 7°$-mM^mmM^frnmmcM}rc 0 i 

^7t(D)tt^T, ^$Mb&^95-kDaV h U 7°#-€#£rttfiSDS-PAGE£/S 
^T^gb/io ^^W^ffln-^X^-YXb, 5^5S7t^J&Lt?l XSDS-9" 

y7°;«iM^T^fib/c 0 s^2©sDs^ur^u;vr^ ¥^^±^nmt 

, 95-kDaV h ij 7°#-^#&Wift&*l^fr Sm&L V h U 7°£~t£& <fctf40-k 

\tidfc&*y>\>;&7Wj h(BP-4o)^^^n/c 0 ^^^hU7°^— tf^ 
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[04] 

U-yU 343«ttf5, ^-M^b)fcL<ii:95 0 C(b-y2, 4, *5«fct>*6, 
D)-e5»^a^-Mfc Q cn^CDmAbsCHfc^ ItlV F U 7°£~ t£mAb(M 
92)^J:^2 0^MIS^^^^mAbs(M5843j:tfM19)*W^Sn/io mAb M92& 
L©^"FT*95-*3«fctf85-kDaV F U 7°£— m&ft*&ML(U-y 5 ) 

% L©^ffT?95-fcJ:tf85-kDa^ft©MP5r*(U-> 3 X i^4CN3£tf25 
-kDa^y F©M^ISfitfc(L— V4)„ £>9-^©mAb M58&=t#&£L£>£-f-F 
TT95-kDaV F U 7°^-^I^f*©^^!lL/i(85-kDa^f*^IML^^o 
fc) (ls~-y 1 ) 0 <l©mAb^<fcoT40-kDaM^F/b^ttl^n^^\ 25-kDa^K 

^ft&J;tMbs<D^B©M^&£o : en^ti ; en j fnBP-40*3j:t>*BP-25, 40 
-43 J: £ ^ ^ re £ § 0 

[05] 

7^7 1 2 7 ^ 7 H (GPPPAPPGLPAG) <fc 7 7 ^ 7 & (TQGFGGS) @B W 

* ft^ftUO- k DalS^ £ >v ^ 7 #7* W F 43 <fc 25-kDa^ £ y ^ 7 5> f# 5> tl 
Tea %TdM-l ^7 5 7M36-47$5i;D J 154-160^— gjLfeo £ ££40-kDa^£ 
77^7 7Wy hcD J; DTv^wry FO F U 7V7^»^#^nfcl200W 
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i35-3io$>t< mi%(o%^m\-\^7s^yhtc%mm^m^ntco 2»r 

H^2tlfcglSl35-143, 154-164, 165-172, 173-182, 173-190, 183-190, 194- 
199, 203-214, 204-214, 288-301, $5^^302-310^^12^^ F K7 

-^^yftm^T^Zo 

(m^^y^^Bkb M-19#ffl^fcC0S-7 $y 

m^tsmi- 1 cDMA^a^ii^^^-pcDNA3.1rt^^AL, C0S-7»ft^ 
ALfco HAI-1 %&AhrcC0S-7MMU-y2) s C0S-7«(l^-y 3 ), fe<£ 
^hU7°^-^WAt/iC0S-7,«(b-y 1), KClT^L/iT 

-47D t h ?Ljb^«©ji^jij ( y 4 ) z ftrmmmfflmmmm&z v 

;^mAb M19%ffl^/c7xX£y7*Py hflSffifcifrfrfco 
[0 7] 

)fcL<^95°c(^fe f 9)jl^M^b-ei xsDs^y7°;«S^rt^-fy^a^- 

h L/co SDS-PAGEfcjWM If ~U r>7M7-f F(PVDF)H^A LiaV h U 
7°£~ tfmAb 21-9^fflV^Tffgb/c 0 U-y 1 (HS27)&£t/ 2 (HS68)te \L 

mmwmm~e&%o u-yz mi-momm^mmm^^^o u-y* -im 4 m 
(Dm%&mm-^Mtm%±&mmv&%o ^ne>™sv-i.iB(i— y 4 1 5) 

, MTSV-1.7(l^-y 6 t 7), MRSV-4.1(lx-y8 t 9)*5<fctj J MRSV-4.2(WyiO 
fcll)t?&So ^I^*VbU7^-^f^ijp^T, VhD7°£~ tfOiiiP^M 
LTfI^l^;P©95-&^il0-kDa|f^ 



(85) #^2 0 0 2-5 3 9 0 9 3 

[08] 

^^fcM7P7 bfl?#T£jWfc 0 95-kDaVhU7^— tz^MWi^^y^ 
^tLT^omntt^^AA^mt±lbfc(A, l/-yi)„ ^tUimAb 21-9£<fco 
TSUHsbfcCB, l/-yi) 0 S/c-ti^^yMMStt^LfcCC, ^yi) 0 95-k 
DaV F V 7°$-mM£mmffifc£iTV b V 7^-^cg^tLft(A, U-V 2 
) 0 95-kDa7 P Px7-€©^f^f-y?§^M^^J:oTm^L, LfrLfc^ 

u^bcD^^ymfflffi'mm*), ^bvyz-VKmtLtcic, u-yz) 0 
i&^u^mmsfa'? b u y°$-nmmm?u^ b v^y^-ztm^rvs-k 
davbvy°z-vm&fo££&immm?tirc(k, wyi) 0 ^n&gfc-t?^ 

7°^-€c7)>/^;W/Lji$n, *<D#££^iSfgbfca ^yi)o mm 
imtfv^y°$Jbtf*rcmtbznrc(L u-yitz) 0 %ftt,<D*Kim<x 
my j )bh\z. mm-ztifc&mhb zi-^m^xtim^ntc rc&y°u ^r-wjm 

i^y^Wc&^Tfg^ wwcsa&5ftfcCA, P-y l ^W^tfM^ 

l£_hHbfc(A, U-y2) 0 ££>40-kDa^7*W MimAb 2 1 -9 lc <£ -o T MM c? tl 
o ft (B) o $5* fc* C ft 5 2 6<D# U ^7°£ -Y F V F U 7°£ — t? <Dffi&$ > 

[09] 

( V F i; 7°£ - -tfcDNA^ P - y <0 5* ^> £ F $3 «fc 7 5 7 M@S^J (SE 



(86) #^2 0 0 2-5 3 9 0 9 3 

Q ID NO: 3)) 

M$mmm$ u * ? -vmBLm%m t Lxm^z ns y°^4 ( 5 ' «^ *> 

19 cDNAfr£t#&n, fflSM&Sftfco cDNAIH^JCSEQ ID NO: l)jb^-7°yU-x 

«2l©7y^7^^lTO^o His-484, Asp-539, :*5«fctfSer-633tf # 

3^;WkOT[^bTV^(A)o RGDlB^iJ^bTV^C ) 0 
[010] 

V h U 7°£~ tfcDC^^(7 5 7^431-683) ^rtl h h V (Eml Gen 
e (Amst) 41 : 305-10 (1986) ), 4^ h U ~?V y (Torai ta & Biochem . Biophys . Res . 
Commun. 158:569-75(1989)), M hxyfP^^^' tf ©M^MI(KitamotoS 
, Proc. Natl. Acad. Sci. USA 91:7588-92(1994)), b b^yy (Leytus5, Bloc 
hemistry 27:1067-74(1988)), b blfil^MSlH^XI (Fujikawa Biochemistry 
25:2417-24(1986)), ^tfb b 7°7X 5 /-7 s X fc'^tf 2 0©*pHr U y7° 
Pr7" ifO-fel) y7°nf-7-^Ti^, b hTMPRSS2(Paoni-Giacobino?>, Genom 
ics 44 : 309-20(1997)) $5 £ Drosophila Stubble-stubbloid)if5^(Sb-sbd) (App 
el?), Proc. Natl. Acad, Sci. USA 90:4937-41(1993)) bj±$£b/c 0 
Kt^SrM V ^a^LTl/^o M^'ft h U 7 K(v b V 72— tfHis-4 

84, Asp-539, lo J; tfSer-633) tfe^^ma^^^ 7X b, *LTVS(A) 0 $ 
7((R/K)VIGG)^y7X£tl, £>7^7#^tt§M&£^bT^ 
So 4»^^x;b7^ F^^M^§/t^^^g^8{@©^yx^y 

^'7^X^tlfto $£2ft3m*&©MDT*&£o -?-n«Cys-469-Cys-485, C 
ys-604-Cys-618, Cys-629-Cys-658, &J;tfCys-432-Cys-559T?&£o yX;V7V 
FM^«Cys-432-Cys-559 v C;^So v>X;l/7^ FIS^Cys-432-Cys-559^ 2 *H-b 



(87) #^2002-539093 

u yfuf-r-mc^xmib^tirco h u yyy&kzftt h v fyy 

XmmZftftfr-otCo MMWry Mtfetf &^g(Asp-627, Gly-655, &£tfG 

mi i] 

A, ^r-U7°2~ tf<7»Xr^yU ^yf-^I^t HDL^g#:(Sudhof£ Science 
:815-22(1988)X LDLg^H}i^ (LRP) (HerzS, EMBO J. 7:4119-27(198 
8)), H h ^5 ySiynf^yj *y (Murdoch J. Biol. Chem. 267: 8544-57(1 
992)), hGP-300(RaychowdhuryS, Science 244: 1163-65(1989))©±tMBB£iJ 

(7^/^42-155*5^^168-268) £rtl hiftt^n^^V Klr(75/ 
^193-298) (LeytusS), Biochemistry 25:4855-63(1986) : Jurnet. Biochem J. 24 
0:783-87(1986)), Cls(7 5 /^175-283) (Machinnon?>, Eur. J. Biochem. 169: 
547-53(1987), TosiS, Biochemistry 26 : 8516-24 (1987))RaSiSttH^ (RaRF) ( 
7^ /It 185-290) (TakadaS, Biochem. Biophys. Res. Commun. 196:1003-9(199 
3); Sato £ Int. Immunol. 6:665-9(1994)), & XXSti^yV V y7n 

r7— If (CSP) (7^/^181-289) (Kinoshita?), FEBS Lett . 250 : 41 1-5(1989)) CD 

mi 2] 

(v h u 7*-v<Dfflmm**fr) 

& 2 hClr^Cls^fei:^ 4 00»JLDL^# 

[01 3] 

(ha i- nasvhu 7°^— e©pi^) 
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V F V J; IMI- 1 &m 1 Vj&^Tck 5 F U 7°£-^fmAb 21- 

9MifDtt^PVb^77^^ffll/^SILJ:DMtt £fc pH2.4O0.1M 

0, 5, 30, $5j:^60^37 o C*e-Yy^a^-hL/co IcfcJrLV F U 7°#~€m 
Ab 21-9(A*;FA\ -lf^f->'-9 i V^^-77^-(^^;VB)^fflV^c^yP^ F 
&Ktrtffco ^^^^SMBOC-Gln-Ala-Agr-7 7 ^ F 4^f;l/^ViJ 

O^LfCo 37 t t5#©-l'>*a^->'a>'<D&£T\ Vh'J^-TO^ 

^^1^3^01, VbU7°^-^i^I^§y^43^T^tiSb/i( 
^*M) 0 ^9f-y^W^7^7^-(^^;UB)^J;oT^fc^S«^^^ 

&&1^¥LeM^ F U 7°#-^IMll0kDa7W7-W^;VA£*bfc <fc 9 t 

[01 4] 

r«K riu ^^^^^2^3J;t; ru ^LDL^mM^^o 

[01 5] 

(t: hvh u 7°^— mmkmKsm id no: 2)) 

SEQ ID NO: 2^, WWMW F U T^—tfe&SSEQ ID NO: 1 fcJttS5LT3- 
F{b^n^^y;^or57^»^f4Mbfc^7J^172CD75 7^3-F{b 
LTV^jiiP^ME^J^^o SEQ ID NO: 2 FU 7°#~t?£3- WtLT 
i^^©*»©^2^bTi^ 0 -73SEQ ID NO: m«§re&£o ^OIH 



(89) #^2 0 0 2-5 3 9 0 9 3 

#I&GenBank Accession No.AF18224Tfgi6£>n§o 
[01 6] 

hVfU 7°^ --tf<D7 5 7 Iffl2?iJ (SEQ ID NO: 4)) 
d £>K?IJttLin J. Bio. Chem. 274 118231-6 (1999) (SEQ ID NO: 2) T^y^tl 
fcia^J«kD^^855©75/ife^WrSo SEQ ID NO: 4 V h U 7#~t£* 
y?W<DW$<0%t£%>2>o — TuSEQ ID NO: 3 &7^/^f»l43^T172<D75 

fll&GenBank Accession No.AAD42765T?^i65tlSo 
[017] 

Gg14 2#$iV h U 7^-^^S^[R]^#^^^M#^n^mAbs^M) 
L^XX^y7"D7 h&M7^P^-;l4/i{*M130(l— ^ 1 £2), M123( 
U-y3, 4, 7 £ 8), M32CW-V5 £ 6)43<fc£j\ M69(U-V9 i:10)©||fn 
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[05] 



FIG. 5 



1 MAP ARTMARARLAPAG I PAVALWLLCTLGLOGTQ AGPPPA 
4 1 PPGLPAGADCLNS FTAGVPGFVLDTNASVSNGATFLES PT 
8 1 VRRGWDCVRACCTTQNCNLALVELQPDRGEDAIAACFLIN 
121 CLYEONFVCKFAPR EGFINYLTR EVYRSYROLR TOGFGG3 
161 giPKAWAG ip ^KVQPOEPLVLKDVEMTDWR LLR GDTDYR V 
201 ER KDPMOVELWGLK EGTYLFOLTVTSSDHPEDTANVTVTV 
241 LSTKQTEDYCLASNKVGRCRGSFPRWYYDPTEQICKSFVY 
281 GGCLGNK NNYLREEECILACRGVOGPSMER RHPVCSGTCO 
321 PTQFRCSNGCCIDSFLECDDTPNCPDASDEAACEKYTSGF 
361 DELQRIHFPSDKGHCVDLPDTGLCKESIPRWYYNPFSEHC 
401 ARFTYGGCYGNKNNFEEEQQCLES CRG I SKKDVFGLRREI 
441 PIPSDGSVEMAVAVFLVICIWWAILGYCFFKNQRKDFH 
481 GHHHHP PPTPAS S TVSTTEDTEHLVYNHTTRPL 
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[0 11] 
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'Ml 3] 

A. -< & / 7' n y h 'B. G.VJ-tfyJ* C. Sftrytff 
0' 5' 30'60' 0' 5' 30.'£0 S 

^^#f f ? 









»4J* 


Ojaiu. 


725 


100%' 


5 min. 


114 


1S% 


30mio. 


17 


23% 


60 mm. 


13 


1,8% 
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tntnm-uijifGrcstriCnrtJnjmutntTiui 
tximmutnuucncncncnucnouu! 
nJnJfC-PnJO(CrBmj-i0i4J-Ptnn3oi 
<d nJ 0lCnn5+J4->ijiOlU fd 4-> u 4-> U 4-> { 
o tn tn tf> cn u cn o cn u cn u o u o o 4 

tnnj4-i-U d nS+J Cn (d U id (J> O 0004 
ocntJ)4JOn3unicn-uuutn-PU4-i4 
ouBiuoatjiUOiuai&itJiCntjiO! 
amn34-)iJ(a-u-(-)4-it7)4-i4Jcnunsn3t 
CnurdOCncnoaJCnoixinJ+JtyiCnut 



■ u to 
cn d> 



i <d u 
I u u 
: Cn id 



Cn cn + 
Cn nJ c 
Cn u c 



tJltJ)Diy+JUO)DDiO)iSD1DliitJ)UD+JUOi)UUO 
Cncnn3-PCn(OiCOj-)OU4JnS4-i4->4->uDin3+JrOiJiJjJ 

4JUUucnoCncnutnascnDUUO4-ia)4-)Uocn04-) 
nJU4->tD4J04JOa!tnnSn3tncisau(!S4J4-)4-)4JnJ(T3Cn 
Co jj Cn Cn cn Co u nj u u nJ to 4-) to u <ti d u id nj «i 4-> 4-> 
uuooa4-)CncnD)CnoDiU4JUCnCnuD(TSCnartJtn 
Cnrtn34-inJ«504Jmuu+JCn4JCn4JCnCnn5(tfnjnj(riCn 
ainjididcntnCntnuojJtnu+Jiduuordidtnfdtno 
ijiuuaicncnu4->0)OO4-)ODCnocnuuu!TiU4JDi 

CntnojJ4JCnucn 
u Cnu+J Cn nj Cn Co 
CnididuooidCn 
<CCnutnn*<d4->o 

4->4->L)C0ODUU 

ocnmaJnSCnjJCn 
nJ4JJJ Co CO id 4-> u 
uuucncnuuu 
rdCnnjidrdUCntn 



tji tji o ui u +j tnoioDitnDyouu 
4Jtdi-)4Jt04-)nso4-i-uocna5tnott! 
n$ftitJitn4J4JfC4-)nJOcduuurC4-> 
DUftiocnjJCnbiouiuuaJOuu 
U4JUord(d-un}cn4JUuu4J(0u 
m a uCTiuro cn cn co u dicojj rd 4-> 

tJldlDiaitJlOlDlDlUOOODOUD 

CnCn4->O4JnJ(d(d+J4-i4J(0UOfdu 

Cncnutri4JCrin3fti4->cn4JOU(t!4-)u 
CnCnucn4-i4JUUCnf04-iCnUDt7i4J 
uu4J4->mnitjicCf0xJO4-)m4J4->o 

+JtJ1JJUUn)(llU(IlD10)OiJOD10 

a u oiDitin oauotjiuoutso 
ocndSjJcnouTCiocnj-iiDUUionj 
CnDiCntn4J ni ijiJJ-P o DiCno tfi «j i) 
Cnu tnCnCnu cnu tn tn Cn 4-> u tn Cn o 

U4J4J4J4-)-U4JUtnftf4J4->tn4J4JU 

Cn+-> tn cn cn id D u +j tj> tn-u nj v tnns 



rd id 

o cn 



u * nJ cn 4J 

d mo o u tn 

cn -u u -u o u 

Cn Co a Cn id fd 

m 4-) o u u o 

u id cn 4J nj 4J 

u u 4J cn Cn 4J 

tn u o u cn 

- - ■ o td 



> rd rd o 
4-1 o rt . 



(T)oucnCntnooucnfdDU!j)Diun!4->uoucnocn 
CnrdCnCn4JCnCntr)fd(tiCJCnf04J4-)Cnou(d(dCnrci(dCn 
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OjJU&iuuCnoocn 
03cn4J4JOnSuouo 
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ocnocnuo+JCncnu 

t314J4JnJtJlOU01«iDl 



cntorduocnrGOiooou. .. 
0[d(dcn-P4J4J4-ia5uocnuu 
Ufdtn04Jidcnu4-Jtj)rd4-)04J 
ucnCnCnuu4JOucnorjou 
(dartiCnCnaj4J4->U4J4-JCnxjnj 

tnucnCncn4J4J4-)iD(tiCnrd4-itn(d4JUU(duo.w - ~ 
(CUtn5)OUCnn3uucnuuoDCnCnoocnCnCn4J(ti 

cntJi4->a4->cnn)U4J4J-U(dCnucn(d4-i4J(d4J4-)rdrdu 
4-i Cn 4J u rd cninu rd tn Cn rtf Co Co tn u u 4J td to tn Co to u 
Dicnoacn4J4JOU04-iUouutDUOUCna(drtfu 
4J tn to tn tn rd U4-i4J en 4-> rd o id co 4-> 4-> 4-> 4-> ni tn to D (d 
utntntntnidrdtntnU4-itnutnutnt04-)4-> tn tn tn 4-) tn 
O(d4-i4-)(nou(docnotncncncncnuuid4juuo4-i 
CnCnm<d4J4JUCncnttiUfdutnid4->fduu4-iocn(dtn 
acnaJuu4-)4-icn(dCn4-iun3CnCnunj(d(drt04JCJ(d 
rdutotntnoouuutnoutnootoutootnuuu 
Cn(Ti4J(d4J4Jn3tnCnua300Cntdon3ocnnird(d4JU 
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oucnoouratnuuoiutncnotnootnuonjtnra 
OitnraraurclotnDratnPCnopPUiBtnOiranjpra 
ppurjiratTiPPU0itnporararautn.Ptnora0iu 
poutnpptnuprajjocnutnurafoucntntricno 
tnPUritjicncnuououpprs tntntnratnPrtPU 
ratntnrapPOUPPUrtOitncnutritritnuupurj 
o tn Oi Cn p cn cn tn u o u o oi cn p tn tn tn tn tr> ra o ra tn 
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